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Art. XI1.—Observations on Encke’s Comet at the Dartmouth 
College Observatory ; by Prof. C. A. Youne. 


THE spectrum of this comet was observed on Dec. Ist, 2d, 
5th and 6th, and found to consist of three bright bands, of 
which the central one is by far the most conspicuous. The 
bands are pretty sharply defined at their lower (i. e., less refran- 
gible) edge, but fade gradually toward their upper limit. 
There was no indication of resolvability into lines, but the 
light was too feeble to allow the use of great dispersive power, 
or of a very narrow slit. I think that with the power and 
adjustment employed, no lines nearer to each other than di and 
biv could have been distinctly separated. 

No continuous spectrum could be detected, nor any differ- 
ence, except in brightness, between the spectra of different por- 
tions of the comet. 

After trying several arrangements, with dispersive powers 
ranging from one to five prisms, it was found that the best 
results were obtained with a chemical spectroscope having a 
— 60° prism, and collimator and ey of such power 
and focal length as just neatly to divide the D lines. 

In this instrument the eye-piece is provided with a bar 
crossing the center of the field of view parallel to the slit, while 
the telescope itself can be moved by a tangent screw so as to 
bring any portion of the spectrum to the edge of the bar. 
There is also the ordinary scale viewed by reflection from the 
surface of the prism. 

The observations were made in the following manner: B 
means of the tangent screw, the bar was so placed as to hide 

Am. Jour. Sc1.—Tuirp SEr1&s, VOL. III, No. 14.—Fss., 1872. 

6 


THE 


82 C. A. Young— Observations on Encke’s Comet. 


the whole band, whose position was to be ascertained, except a 
just visible line of light, and then, the scale being for the 
moment illuminated by a small Geissler tube, the correspond- 
ing division was read off at the edge of the bar. The value of 
the scale was determined by observing the readings correspond- 
ing to the lines in the spectrum of a Geissler tube containing 
hydrogen and mercurial vapor, each line, to avoid parallax, 
being brought to the edge of the bar before reading off. The 
spectrum of the tube was compared directly with that of sun- 
light by means of an instrument of high dispersive power, and 
thus the data were obtained for constructing a curve accurately 
representing the relation between the scale of my instrument 
and the map-scales of Kirchoff and Angstrém. By means of 
this curve the observed readings were finally reduced. 

The. precaution was taken to adjust the scale to a new read- 
ing, and to reverse the slit (which opens only from one side) 
several times during the observations, in order to reduce the 
chance of constant errors. 

The following table presents the results of the observations, 
each evening’s work consisting of from three to twelve sets of 
measures. The numbers given relate to the bright, compara- 
tively well-defined, less refrangible edges of the bands. 


Kirchoff’s scale. | Angstrom’s scale. 


8dband. || 1st band. 2d band. | 8d band. 


ist band. 2d band. 


| 
1225 1645 | || 5593 5174 | 4698 
1240 | 1650 | .. 5575 | 5172 | .... 
1245 1640 | || 6569 5178 4702 


2265 | 
1250 1645 | 22 5563 | 6174 | 4706 


1240 1645 | 2265 || 5575 | 51745 | 4702 _ 


Spectrum of Encke’s Comet. 
Kirchoff’s scale. 20 19 118 17 1/6 115 1/4 1|3 10] 


| 4)\0 45 4/5 Hijo 9/7 9/8 | 
Angstrom’s scale. 

The figure * gives an idea of the appearance of the spectrum 
and the position of its bands. 


* The irregularity observable in the spacing of Angstrém’s scale at the bottom 
of the diagram is no fault of the draftsman or engraver. but represents a fact. 
The irregularity, however, is really in the scale of Kirchoff, the prisms of whose 
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Dec. 5,- 
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The spectrum of this comet appears to be the same with that 
of comet II, 1868 (Winnecke’s comet), described by Mr. Hug- 
gins in the Philosoghical Transactions for that year. No data 
are given in the paper by which to refer the scale of his instru- 
ment to that of Kitchoft except such as can be deduced from 
inspection of the figure. The scale appears, however, to be the 
same as that used in his observations of star spectra (see Philo- 
sophical Transactions for 1864, p. 435). If so, D corresponds 
to 1000, E to 1252, 6° to 12975, and F to 1483. Assuming 
these numbers, I find that the relation of this scale to that of 
my own instrument is very closely represented by a straight 
line, and that the readings 1094, 1298 and 1589, corresponding 
to the lower edges of the bands observed, give respectively wave- 
lengths of about 559, 517 and 469 millionths of a millimeter. 

Dr. Huggins considers that he has satisfactorily identified 
this spectrum with that of carbon. 

The brightest line falls in the 6 group, where also a strong 
line appears in the spectrum of common air under the influence 
of the electric spark ; although quite probably merely accidental, 
it may also be worth noting that the principal line of the aurora 
spectrum (wave-length 5568) very closely coincides with the 
lowest band. 

On the evening of Dec. Ist, at 6" 04™ p.m., Hanover mean 
time (55 45" Washington time), the comet passed centrally over 
a star of the 9th magnitude. 

My attention was called to it by the sudden appearance of a 
bright, narrow spectrum running longitudinally through that 


instrument appear to have been several times disturbed and adjusted during the 
series of observations embodied in his map. I subjoin a table, which I have often 
found convenient, codrdinating the two scales, derived from direct comparison of 
the maps. 


Comparison of the Scales of Angstrém and Kirchof. 


Ang. K. Diff. Ang. K. | vim. || ang. 


4300 2867 174 5100 1747 5900 
4400 2693 156 5200 1611 6000 
4500 2537 140 5300 1489 6100 
4600 2397 129 5400 1392 6200 
4700 2268 121 5500 1304 6300 
4800 2147 117 5600 1219 6400 
4900 2030 138! 5700 1142 6500 


5000 1892 5800 1069 6600 


Below C (694 K) no accurate coérdination of the scales seems possible, as only 
very few lines are recognizable on Angstrém’s map. 

There is very great need of a new map of the solar spectrum equally minute 
and faithful in detail with that of Kirchoff, but constructed throughout on a con- 
sistent scale; and for this purpose I am convinced that a scale of inverse wave- 
lengths, as already proposed by Herschel and Stoney, would be incomparably the 
most convenient for practical use. 


| K. Diff. 
1000 | 
56! 
| 944 
49 
| 895 
50 
845 
| 46 
199 
42 
757 
40 
37 
680? 
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of the comet. On looking into the telescope with a power of 
200, the star was for about thirty seconds of time so near the 
center of the comet that I should certainly have mistaken it for 
a nucleus but for the spectrum. 

The star did not appear to be dimmed in the slightest degree. 

On this night, and also on Dec. 2d, the comet appeared as a 
nebulous mass about 5’ or 6’ in diameter. It was much 
brighter in the center, though without any stellar nucleus; very 
indefinite in its outline, but on the whole rather more distinctly 
bounded on the side opposite to the sun, fanning out a little 
toward the sun—a very unusual occurrence in a comet. Other 
observers have, however, noticed the same thing in this comet 
during the last few weeks. 

The comet was barely visible to the naked eye. 

On the 5th, at6 p.m, I 
detected a tail about 25’ 
long, of singular, one-sided 
conformation, which I have 
attempted to represent in the 
accompanying figure. One 
edge was pretty bright and 
well-defined, a _ rectilinear 
streamer of light directed at 
a position angle of about 43° 
(i. e., N. 43° E.) from the cen- 
ter of the comet. The other 

edge was curved in the usual parabolic form, but was very faint, 
indefinite and difficult to trace. On the 6th, the straight streamer 
could still be faintly seen, but the comet was so low and the air 
so hazy that nothing further could be made out. 

The telescope employed in the above observations has an 
aperture of 9°4 inches. 

Dartmouth College, Dec. 8, 1871. 


Art. XIII.—Note on the occurrence of the “ Primordial Fauna” 
in Nevada ; by J. D. WHITNEY. 


AN interesting locality of fossils has recently been discovered 
by Mr. J. E. Clayton, and specimens have been placed in my 
hands for examination, through the kindness of Professor 
Joseph LeConte. These fossils indicate most unequivocally 
the Potsdam period of the Silurian age, since they belong to 
those most characteristic families, the Lingulide and the 
Paradoxide. The specimens contain a great number of indi- 
viduals, but few species; and these much broken and closely 
compacted together. Among the fragments are several heads 
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of Agraulos (Arionellus and Arion of Barrande, Orepicephalus 
of D. D. Owen), and the species seems to be the same A. Owent 
which has been described by Meek and Hayden as occurring 
in the Big Horn Mountains. This is by far the most abundant 
species in the specimens obtained by Mr. Clayton; but there 
are also other fragments, one of which seems almost certainly 
to be a Conocoryphe (Conocephalites of Barrande), and others to 
belong to the genus Paradoxides. The class of brachiopods 
is represented in these specimens by two or more genera, all of 
the family of Lingulide. Among these I think that I am able 
to recognize the genera Lingulepis (Lingula) and Obolella. At 
all events, the character of this assemblage of fossils is thor- 
oughly and peculiarly Primordial. 

This is an interesting discovery, since it carries the Primordial 
fauna much farther west than it had been found before. The 
most western locality of Potsdam sandstone fossils previously 
described, is that in the Big Horn Mountains, at the head of 
Powder river, in longitude 107°, while that discovered by Mr. 
Clayton is near the 116th meridian. It is, indeed, wonderful to 
see the persistence of this grouping of forms which characterizes 
the lowest subdivision of the fossiliferous series, and which has 
been found recurring at so many points over the vast area of 
this continent, as well as on the other side of the Atlantic. 

This persistence seems the more remarkable, when we con- 
sider the very different lithological character of the rocks in 
which these constantly recurring trilobites and brachiopods are 
found at various localities. In Bohemia they occur in argilla- 
ceous shales; throughout the United States, from New York to 
the Rocky Mountains, in the “ Potsdam sandstone, or in shales 
or slates;’ in Texas, and now in Nevada, in limestones. 

This discovery will also indicate the necessity of caution in 
theorizing on the geological structure and age of regions which 
have only been hastily examined. It will not do to put down 
every red-sandstone group below the Trias in the far West as 
“Potsdam,” for that subdivision may be much lower down, 
hiding itself as a modest limestone of a very neutral tint of 
color. It is not many years ago that the Great Basin was 
believed to be occupied by a mass of volcanic and metamorphic 
rocks, in which but few, if any, organic forms would ever be 
found. Every year, however, brings us some additional evi- 
dence of the existence of numerous fossiliferous localities, and 
we have already a pretty fair representation of almost all the 
a“ from the Triassic down to the “ Potsdam sandstone.” 

he report of the 40th Parallel Survey will, no doubt, throw a 
great deal of light on the stratigraphy of the various formations 
existing in the Great Basin, of which we now know hardly 
anything more than the bare fact that they do occur in that 
extremely interesting region. 
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Among the specimens sent by Mr. Clayton are several small 
pieces of a mottled buff and gray limestone, filled with frag- 
ments of minute trilobites and brachiopods, and from a localit 
on Schell Creek, seventy-five miles northeast of White Pine, 
not far from lat. 40°, lon. 115°. These specimens also clearly 
demonstrate the existence of the Primordial fauna at that 
locality ; but the fragments are so imperfect that I will not 
attempt to name any of them, unless it be one, which may be 
either Agraulos Oweni, or another species of the same genus 
closely resembling this. There are also many very minute 
brachiopods hardly 0°15 of an inch in diameter, which have a 
form not much different from that of Lingulepis prima. 


Art. XIV.—WNotice of the Address of Prof. T. Sterry Hunt before 
the American Association at Indianapolis ;* by James D. 
Dana. 


IN a brief notice of the recent address of Professor Hunt, 
contained in the last volume of this Journal (p. 205), it is stated 
that, while the discussions show learning and research, and his 
review of the progress of opinions with regard to the Taconic 
and associated rocks is an able presentation of the subject, its 
conclusions are throughout open to doubts and objections. 
Since it is fairer to an author to make special, rather than gen- 
eral, criticisms, I propose to state here a part of the objections 
referred to in that remark. They are as follows: 


1. That, while accepting the ordinary views with regard to 
most ‘‘pseudomorphs by alteration ” (crystals chemically altered 
without a loss of form), he rejects them with respect to those 
that are silicates in composition; that is, he denies that the 
crystals of serpentine having the form of chrysolite, pyroxene, 
dolomite, etc., are pseudomorphs; and the same of those of 
steatite, having the form of hornblende, pyroxene, spinel, etc. ; 
of those of pinite having the form of nephelite, scapolite, ete. : 
and so in other cases :—notwithstanding that (1) they bear posi- 
tive evidence of change in having ordinarily no polarizing prop- 
erties, and no other interior features or qualities conforming to 
the external form ; that (2) the crystalline forms are just those 
presented by the species after which they are supposed to be 
pseudomorphs, and the idea of their being real forms of a single 
polymorphous species is wholly inadmissible, as pronounced by 
every crystallographer who has written on the subject; that (3) 
the pseudomorphs show all stages in the process of change from 
W{* Prof. Hunt’s address has been published in the American Naturalist for 


September, and, since then, in part, in ‘‘ Nature.” Those who would understand 
fully the criticisms here offered can, therefore, easily obtain a copy. 
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incipient to complete alteration, in the latter case not a trace of 
the original mineral remaining. 

In his assumption, for it is little better, he opposes the views 
of every writer on pseudomorphs, excepting one—Scheerer ; 
and Scheerer’s chemical speculations, which are at the basis of 
his opinions, he rejects, like all other chemists. 

This unwarranted assumption has a profound position in the 
system of views on metamorphism which Professor Hunt holds, 
and gives shape and intensity to his opinions of the views of 
others. 


2. That, in commencing a paragraph with the sentence, ‘‘ The 
doctrine of pseudomorphism by alteration, as taught by Gustaf 
Rose, Haidinger, Blum, Volger, Rammelsberg, Dana, Bischof, 
and many others [meaning thereby other writers on pseudo- 
morphism], leads them, however, to admit still greater and more 
remarkable changes than these, and to maintain the possibility 
of converting almost any silicate into any other’—he grossly 
misrepresents the views of at least Rose, Haidinger, Blum, 
Rammelsberg, Dana; and that he completes the caricature in 
the closing sentence of the same paragraph, in which he says, 
“Tn this way we are led from gneiss or granite to limestone, 
from limestone to dolomite, and from dolomite to serpentine, or 
more directly from granite, granulite or diorite to serpentine at 
once, without passing through the intermediate stages of lime- 
stone and dolomite ;”’—part of which transformations, I, for 
one, had never conceived; and Rose, Haidinger, Rammelsberg 
and probably Blum and the “many others,” would repudiate 
them as strongly as myself. Next follows a verse from Goethe, 
that is made to announce his personal vexation with their 
“sophistries ;” alias absurdities, as the context implies. 

Professor Hunt's rejection of established truth alluded to 
under §1, here manifests its effects in leading him to misrepre- 
sent—although, unintentionally—the views of writers on pseu- 
domorphism ; and to add to his misrepresentation by means of 
the strange conclusion, that, because such writers hold that 
crystals may undergo certain alterations in composition, there- 
fore they believe that rocks of the same constitution may 
undergo the same changes; as if it were not possible that ex- 
ternal or epigenic agencies might reach and alter crystals under 
some circumstances of position, when they could not gain 
access to great beds of rock. Haidinger, the eminent crystallo- 
grapher, mineralogist and physicist of Vienna, and one of the 
most prominent writers on pseudomorphism, never wrote upon 
the subject of the alteration of rocks at all, and this is true of 
others against whom the above charge is made by Mr. Hunt. 

With a little clearer judgment, part at least of that vexation of 
spirit, which required the help of a great German poet, and the 
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German language, adequately to express, might have been 
avoided. 


3. That he charges me with the opinion of Bischof, that 
“regional metamorphism is pseudomorphism on a grand scale :” 
—when I make no such remark, neither express the séntiment, 
in my Mineralogy of 1854, in which I give an abstract of Bischof’s 
views and make my nearest approach to them; and when, if 
there was any occasion for a notice of my opinions, a critic of 
1871 should have referred to the formal expression of them in 
my Manual of Geology, first published in 1863. The reader 
will there find the “diagenesis” of Giimbel, which Mr. Hunt 
takes occasion to commend, applied, as had been done by others, 
although Giimbel had not then announced it; and also other 
points discussed, with but a brief allusion to pseudomorphism. 

The above remark by Mr. Hunt is not made with special 
reference in his address to magnesian silicates, or any other 
particular class of siliceous minerals ; but, as the context shows, 
to rocks in general. I have held to views respecting the origin 
of serpentine which Prof. Hunt rejects, and have sustained them 
on the ground that the pseudomorphous crystals of serpentine 
show what transformations are chemically possible, and that 
hence they may possibly illustrate the changes which beds of 
rock have undergone. I have not applied this principle in 
accounting for the origin of ordinary metamorphic rocks, 
because, as above observed, crystals may often be reached by 
agencies which can never reach or affect rock-formations, and 
for various other reasons against it. But the case of serpentine 
has been regarded as somewhat different ; and I have believed, 
and still believe, that extended beds of rock have been turned 
into this mineral by a method analogous to.that which takes 
place in pseudomorphism. Had Mr. Hunt's statement been 
made a special one, restricted to this case, I should have had 
little objection to it. I may add that the method of origin for 
serpentine which I have deemed most probable (though perhaps 
not the only method) is one which he once advocated,—that of 
the alteration of beds of dolomite, or magnesian carbonate of 
lime, by waters containing alkaline silicates in solution; and it 
has appeared to me that the facts (1) that serpentine is com- 
monly associated with beds of limestone or dolomite, (2) that 
chrysolite crystals are sometimes found in these rocks, and (8) 
that the forms of crystals of both dolomite and chrysolite 
occur among serpentine pseudomorphs, give strong support to 
this view. 

Professor Hunt’s opinion on this point in 1857 he thus ex- 
pressed in a letter to the writer, sent for insertion in this Journal, 
where it appears in volume xxiii (1857), at page 487, as a con- 
clusion to his brief statement : 
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“Suppose a solution of alkaline silicate, which will never be 
wanting among sediments where feldspar exists, to be diffused 
through a mixture of siliceous matter and earthy carbonate, 
and we have, with a temperature of 212° F, and perhaps less, 
all the conditions necessary for the conversion of the sedi- 
mentary mass into pyroxenite, diallage, serpentine, tale, rhodo- 
nite, all of which constitute beds in our metamorphic strata. 
Add to the above the presence of aluminous matter, and you 
have the elements of chlorite, garnet and epidote. We have 
here an explanation of the metamorphism of the Silurian 
strata of the Green Mountain range, and I believe of rock 
metamorphism in general.” Again, in a letter dated July 6th, 
published in volume xxiv, at page 272, he says: 

“T have already in a previous note indicated the manner in 
which I suppose these siliceous and argillaceous magnesites and 
dolomites to have been in certain parts of the formation trans- 
formed by the intervention of solutions of alkaline carbonates 
into silicates, such as talc, serpentine, chlorite, pyroxenite, etc. 
A further development of my views of the metamorphism of 
sediments, with the results of the investigation of a great many 
altered rocks, will appear in the Report of Progress of the 
Geological Survey of Canada for the last three years—now in 

ress.’ 
. It should be added, that Professor Hunt acknowledges his 


change of opinion in his address. But, in view of it, some 
moderating of his positiveness of assertion would have been 
reasonable. 


4, That he attributes the origin of beds of serpentine and 
steatite,—here following nearly Delesse,—to the alteration of 
beds of different hydrous magnesian silicates related to sepiolite 
(meerschaum), formed in the surface waters of an era—Paleozoic 
or earlier—while fossiliferous rocks were in progress :—when, 
as a matter of fact, no such sepiolite-like beds are known to occur 
anywhere in unaltered stratified formations of Paleozoic or pre- 
Silurian time, and they are found, of limited extent only, in some 
strata of comparatively recent origin. The hypothesis, although 
deserving of consideration, is therefore without any solid founda- 
tion. The doubts that have been recently thrown about the 
Eozoon affect unfavorably the hypothesis, since these supposed 
fossils have been made prominent in its support. The view, if 
true, would, as Professor Hunt implies, bring the making of 
ee and steatite rocks under the kind of metamorphism 
styled by Giimbel diagenesis, instead of that of epigenesis ; 
making them a result of change without an addition of ingre- 
dients from any external source, like most other metamorphism, 
instead of through the agency of outside ingredients. But it 
wants facts to rest upon. 
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5. That he attributes an origin similar to that for serpentine 
and talc to beds of chlorite and hornblende :—notwithstanding 
the fact that chlorite schist and hornblende schist—the purest 
forms of any large beds of these minerals—are always more or 
less impure, and often graduate into clay slate on one side, and 
mica schist on the other; and, that these schists are thus so 
involved with others, that if one is derived from ordinary sedi- 
mentary beds, all must be. 


6. That he devotes some pages to a “ theory of envelopment” 
as a method of accounting for the silicate pseudomorphs re- 
ferred to—beginning a paragraph with the sentence : 


“By far the greater number of cases on which this general 
theory of pseudomorphism by a slow process of alteration in 
minerals has been based, are, as I shall endeavor to show, examples 
of the phenomenon of mineral envelopment, so well studied by 
Delesse in his essay on Pseudomorphs :” 


While, in fact, this theory has almost nothing to do with the 
subject, since pseudomorphs of serpentine, steatite and other 
species, with regard to which there is the dispute, consist often 
of pure serpentine, steatite, etc., and therefore have no enveloper, 
and are not cases of envelopment. This theory supposes the 
material of the so-called pseudomorph to be an impurity taken 
up into a crystal in process of formation—a thing of common 
occurrence ; and, if satisfactory, would account for the want of 
conformity between internal qualities and external form. It is 
unfortunate for it that, as just shown, it does not apply where 
it is wanted. 


7. That he makes Delesse the author of the ‘‘ theory of envelop- 
ment :’—when Delesse has not proposed any ak theory for 
cases of ordinary pseudomorphism, but has simply commenced, 
and very judiciously, his work on Pseudomorphs (1859) by 
distinguishing the examples of mere impurity, or envelopment, 
in crystallization, in order to clear the way for the actual facts ; 
and then gives a long list of admitted ag Mee. including 


in it nearly all kinds so recognized by other authors, and all 
that affect the question discussed by Prof. Hunt; serpentine 
occurring in the list as forming pseudomorphs after chrysolite, 
hornblende, garnet ; steatite after pyroxene, hornblende, epidote, 
scapolite, mica, topaz, magnesite, dolomite, ete. In his work 
on metamorphism (1861), Delesse takes back none of his views 
on pseudomorphism ; and in his late Reviews of the Progress 
of Geology, down to the last just out (1871), he reiterates the 
ordinary views with regard to pseudomorphism, and mentions 
the occurrence of other pseudomorphs consisting of talc, ser- 
pentine, etc. 
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8. That he cites Naumann as sustaining the “theory of envel- 
opment :”—when this learned crystallographer and mineralogist 
has only commended Delesse’s chapter on the envelopment of 
minerals in crystals, and presents in his Mineralogy (the last 
edition of which, that of 1871, is now before me) the subject of 
pseudomorphism in the usual way, with nothing whatever on the 
theory of envelopment ; and, under the description of the species 
serpentine, he speaks of “large pseudomorphous crystals of 
serpentine from Snarum which still contain a nucleus of un- 
altered chrysolite.” 

There is hence no foundation for Mr. Hunt’s statement that 
his views are “ably supported by Delesse,” or any occasion for 
the ‘‘no small pleasure ” he derived from Naumann’s letter; or 
any warrant for the remark (p. 47) that Delesse and Naumann 
hold the “ view ” “that the so-called cases of pseudomorphism, 
on which the theory of metamorphism by alteration has been 
built, are, for the most part, examples of association and en- 
velopment, and the result of a contemporaneous and original 
crystallization.” These men of science are not to be counted 
upon for aid, countenance, or comfort; though claimed as 
friends, it has not been their fault, as they have always avowed 
the opinions of Haidinger and the “many others.” It is a 
strange fact that, neither these claimed friends, nor the many 
announced opponents, with one or two exceptions, hold the 
views which Prof. Hunt has attributed to them in his address. 
We are glad to know that this is not the usual American 
method of dealing with authorities. 

Giimbel and Credner are the other two claimed supporters of 
his views. They have sustained Mr. Hunt's opinions as regards 
the Eozodn and the origin of the serpentine constituting it. 
But whether they disagree with Haidinger and all others as 
to pseudomorphs of serpentine, and of other hydrous silicates, 
I cannot say. 


9. That while setting down the Taconic rocks, and rightly, 
as Lower Silurian in age, he denominates the micaceous gneisses, 
diorites, epidotic and chloritic, steatitic and serpentinous rocks, 
talcoid mica schists, quartzites, and clay-slates (which are always 
without staurolite or andalusite), in fact, the whole range of 
metamorphic rocks, with small exceptions, between the Connec- 
ticut river and the great limestone formation of the Green Moun- 
tains (admitted to be Lower —— as the Green Mountain 
Series, and makes the whole “ pre-Cambrian” in age:—although 
the region has not been examined by any one stratigraphicall 
with the care necessary for a positive opinion; and a eongh 
there are gneisses, mica schists, and zhloritic taleoid (or mica) 
schists in the Taconic series, and therefore of admitted Lower 
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Silurian origin, which are closely like those of his Green Moun- 
tain Series. 


10. That he denominates, in like manner, the gneisses, mica 
schists (said to be richer in mica than those of the Green Moun. 
tain Series), hornblendic gneisses and schists, micaceous and clay- 
slates containing andalusite, cyanite, or staurolite, and certain 
limestones, existing east of the Connecticut river, as a White 
Mountain Series, and makes these a newer “ pre-Cambrian” than 
the Green Mountain Series :—when there is the same want of 
stratigraphical evidence as to age as in the former; and when 
Prof. C. H. Hitchcock’s discoveries of Helderberg corals (Lower 
Devonian, according to Billings, or else upper beds of the 
Upper Silurian) at Littleton, not far north of the western ex- 
tremity of the White Mountains, makes it more probable that 
part of the White Mountain Series of beds are of Helderberg 
age rather than pre-Silurian; and his discovery of labradorite 
rocks on the southwestern margin of the White Mountains, 
wholly unlike any of the so-called White Mountain Series, 
shows further that a vast amount of study in the field is needed 
before the dictum of any one respecting the age of New Hamp- 
shire rocks is worth much. 

It is now proved that there are labradorite rocks in Water- 
ville and Albany, N. H., on the borders of the White Moun- 
tain region, which are probably of Laurentian age; that on 
the other side of the White Mountain line, but 25 miles to 
the north-northwest, there are fossil-bearing, metamorphic rocks 
of the Helderberg (upper or lower) period; that 100 miles 
south-southwest, in Bernardston, Mass., or central New Eng- 
land, there are other fossil-bearing metamorphic Helderberg 
rocks, some of the well-preserved crinoidal stems (as the 
writer has seen, as well as read of in the account of Prof. 
Hitchcock) an inch in diameter. Who then knows whether all, 
or any, of the long intermediate periods of geological time, from 
the Laurentian to the Devonian, are represented in the New 
Hampshire metamorphic rocks lying between these limits? 
When observation has given positive knowledge, we may then 
have several “ White Mountain Series.” 


11. That he has relied, for his chronological arrangement of 
the crystalline rocks of New England and elsewhere, largely on 
lithological evidence, and commends this style of evidence ;— 
when such evidence means nothing until tested by thorough 
stratigraphical investigation. This evidence means something, 
or probably so, with respect to Laurentian rocks; but it did 
not until the age of the rocks, in their relations to others, was 
first stratigraphically ascertained. It may turn out to be worth 
something as regards later rocks when the facts have been care- 
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fully tested by stratigraphy. A fossil is proved, by careful 
observation, to be restricted to the rocks of a certain period 
before it is used—and then cautiously—for identifying equiva- 
lent beds. Has any one proved by careful observation that 
erystals of staurolite, cyanite, or andalusite, are restricted to 
rocks of a certain geological period? Assumptions and opin- 
ions, however strongly emphasized, are not proofs. 

It is no objection to stratigraphical evidence that it is diffi- 
cult to obtain ; is very doubtful on account’of the difficulties ; 
may take scores of years in New England to reach any safe 
conclusions. It must be obtained, whatever labor and care it 
costs, before the real order and relations of the rocks can be 
known. Until then, lithology may give us guesses, but noth- 
ing more substantial. 

Mr. Hunt’s arguments with reference to the White Mountain 
Series, as urged by him in 1870, will be found in this Journal, 
II, 1, 83. Both there, and in his address, may be seen the 
kind of evidence with which he fortifies, or supplements, that 
based on the character of the rocks. Direct stratigraphical 
investigation over the region itself, in which all flexures, faults, 
and unconformabilities have been thoroughly investigated, is not 
among the foundations of opinion which he brings forward. 

He endeavors to set aside the objection to his views suggested 
by the existence of Devonian or Helderberg rocks in central 
and northern New England ; but he presents, for this purpose, 
only some general considerations, of little weight, instead of 
definite facts as to the extent and variety of the metamorphic 
strata that are part of, because conformable to, these Helderberg 
beds. Had he studied up these stratigraphical relations with 
the care requisite to obtain the truth, and all the truth, perhaps 
he would not longer say—it is “contrary to my notions of the 
geological history of the continent to suppose that rocks of 
Devonian age could in that region have assumed such litho- 
logical characters.” Notions often lead astray. 


Art. XV.—On the Age of the Quartzites, Schists, and Conglom- 
erates of Sauk County, Wisconsin ; by RoLAND Irvine, M. E., 
Professor of Geology, Mining, and Metallurgy at the Univer- 
sity of Wisconsin. 


THROUGH the central portion of the county of Sauk, Wis- 
consin, run two ranges of hills or ridges, having an east and 
west trend, and a height varying from a mere rise above the 
general prairie to an altitude of five hundred feet. The width 
from north to south never exceeds three or four miles, and in 
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places is much less than one mile. The total lengths from east 
to west, or rather, the exact points at which the peculiar rocks 
which make up the ridges give place to the ordinary country 
rock, are not as yet accurately known. ‘These lengths, however, 
seem to be from fifteen to twenty miles. 

The rock material of the ridges is mainly a hard dark-colored 
quartzite; with this in some places are siliceous and talco-silice- 
ous schists, and two or three kinds of conglomerate. The dip 
of the strata, which, though in some places obscure, is in others 
very marked—and can everywhere be determined by careful 
observation—is wniformly toward the north. The angle varies 
from 20°-25° in the south range, to 75°-80° in the north. 

The occurrence of these bold ridges in the midst of a prairie 
country, together with the marked contrast between their up- 
turned and metamorphosed layers and the entirely undisturbed 
strata of the Potsdam and Calciferous epochs, which for miles 
around form the country rock, has caused much speculation 
and discussion. From time to time, during the past twenty 
years, brief notices have appeared in various journals and re- 
ports, but no careful investigation of the localities in question 
seems ever to have been attempted. In most of these notices, 
or rather in most of those that are not absurdly inaccurate in 
their statements and wild in their ideas, the main point under 
discussion has been the relative age of the metamorphic strata. 
Do they, or do they not, antedate the Potsdam period? Are 
they the results of local metamorphism on the Potsdam sand- 
stones, or are they the remnants of pre-existing rocks? The 
advocates of the former theory have had the last word in the 
discussion. 

The facts recorded in the present article are the results of a 
series of visits made to the localities by the writer, during the 
months of September, October and November of this year 
(1871), and they will, I think, be seen to prove tel all 
doubt or cavil, that the quartzites and schists antedate entirely 
the Potsdam epoch, i.e., are either Huronian or Laurentian in age. 

Of all of the notices mentioned, none are more than brief 
mentions and only a few seem to have any value at all. Dr. 
Shumard, in Owen’s report on Wisconsin, Iowa and Min- 
nesota, makes the first mention of the quartzite. He gives no 
=. Dr. James G. Percival, in the report of progress of the 

isconsin survey for 1856, refers again to the quartzites, calling 
them merely ‘“ metamorphic sandstones,” but intimating that 
they result from a change on the Potsdam sandstones. Mr. 
James Hall, in his report of progress to the governor of Wis- 
consin for 1860, gives by far the most accurate description I 
have been able to find. He refers the quartzites unhesitatingly 
to the Huronian—but gives no proofs whatever. His pam- 
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phlet did not fall into my hands until after my own investigations 
were entirely completed. In the first volume of his final re- 
port, Mr. Hall again mentions the quartzites, but still more 
briefly, expressing the same opinion as before, and still giving 
no proofs. In 1864 there appeared in this Journal (II, vol. 
XxxXvii, p. 226) an article by Mr. Alexander Winchell of 
Michigan, in which he describes, among others, some fossils 
from the conglomerates overlying the quartzites; and upon 
them bases his claim that the quartzites are a downward con- 
tinuation of the Potsdam sandstones. He himself never visited 
the localities. Finally, Mr. James H. Eaton of Beloit College, 
in a paper read before the Wisconsin a of Science, in 
February, 1871, expresses the same opinion, though on some- 
what different grounds. The foregoing list includes everything 
of any value that has been published on the subject. 

The accompanying map includes those portions of the two 
ridges where most of my observations have been made. 

I. The South Range, to which my attention was first di- 
rected, presents, on approaching it from Sauk Prairie on the 
south, a bold, and, in places, precipitous rise from the plain of 
from 850-450 feet. The northern side of this ridge has, how- 
ever, in all places as yet studied, a much more gradual slope 
down to the valley of the Baraboo river, this slope being in 
many __ determined by the northward dip. Running en- 
tirely through this ridge is a deeply cut valley, which has at 
first, for about two miles, a direction slightly north of west, 
and then turns due north quite abruptly. This northern end 
holds the Devil’s Lake, which entirely fills the valley from 
side to side. Throughout its whole length the sides of this 
cleft are precipitous masses of quartzite rising everywhere more 
than four hundred feet above the bottom, and reaching at the 
lake an altitude of 501 feet above its level, and of 1,474 feet 
above the sea. The bottom of the valley is covered with a 
heavy mass of Drift material, and the lake is held in its position 
by low Drift hills at its northern and southeastern extremities. 
The bottom of the lake itself seems to be in a Drift sand, and 
is over most of its area about thirty feet below the surface of 
the water. The lake has no outlet; but draining as it does a 
very small amount of surface, the extraordinary evaporation 
caused by reflection from the cliffs above, together with the 
high winds of Wisconsin, is quite sufficient to account for its 
maintenance of level; whilst the character of the surrounding 
rock shows readily the reason for its not becoming saline. 

The great exposures of cliff at this locality, and the deep rock 
cuttings on the newly-opened railroad, afford most excellent 
opportunities for oaks. The change of direction, too, of the 
valley, gives facilities for approaching the rocks from different 
sides, not elsewhere easily obtainable. 
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The rock here is mainly a hard, dark-colored, very compact 
quartzite, though the colors vary from a very light grey in 
places to deep brownish-red. The bedding joints of the 
quartzite are in some places rather obscure, but the railroad 
cuttings have so far exposed them, that with a little care I was 
able readily to ascertain the dip. This on both sides, and 
throughout the whole length, of the valley, is uniformly about 
20°-25° a little west of north. Some of the writers mentioned, 
and notably Winchell, have described this valley as correspond- 
ing to an old anticlinal axis, but the uniform dip of the strata 
throughout its length proves of course that this is not the case. 


I0N 1.—Nortb and South through the south range on section, line 1ofmap. A,quartzites ; 
with some schists; C, conglomerate; 8,P, Sauk Prairie ; B Bara 00 Valley ; 


of Lake. 

The quartzite, although often looking massive, show in 
many places on weathered surfaces the lamination and cross- 
lamination of more modern sandstones. Many of the fal- 
len masses show, too, on exposed surfaces of lamination, the 
most distinct ripple markings I have ever seen. On the shal- 
low sandy bottom at the north end of the lake below, may be 
found their very counterparts. Between the beds of quartzite, 
in many places, are thin layers of a schist principally siliceous, 
but having always some talcose material. These correspond 
apparently to the clayey or shaly layers between the beds of 
sand now represented by the quartzite. In some places these 
layers seem to be merely a thinly laminated quartzite, with 
talcose films covering the lamin; in others the talcose ma- 
terial pervades and gives character to the whole mass, the 
siliceous material, however, always being present. 

The most remarkable feature of this locality is, however, the 
very striking system of vertical joints which everywhere inter- 
sect the quartzite. The bearings of these joints, taken in some 
fifty or sixty different localities, I found to be uniformly N.E. 
and S.W. and S.E. and N.W., the variations in a few places 
being evidently due to local displacement. On the cliff sides, 
and more especially about the lake, these joints, together with 
the bedding joints, have so cut the rock into separate blocks, 
that these have from time to time been thrown down the bluff 
by frost and atmospheric agencies in huge rectangular masses, 
weighing by calculation from seventy-five to two hundred tons 
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In many places along the north flank of this ridge and lying 
always above the quartzite, are outcrops of a conglomerate, 
containing pebbles unmistakably from the quartzite below, 
always rounded, and in size varying from a few lines to four or 
five inches in diameter. In some few places there seems to be 
a second conglomerate in which the sandy cement itself appears 
altered to a quartzite. This is a point, however, deserving of 
further investigation. There are also places where distinct 
layers of coarse and fine conglomerate occur, the latter always 
above and graduating into a simple sandstone. 

In this conglomerate are found in one locality just north- 
east of the lake, the Potsdam fossils described & Mr. Win- 
chell in the article referred to, viz: Scolithus linearis Hall, 
Orthis Barabuensis Hall, Delphinocephalus Minnesotensis Owen, 
&c. I have examined a collection of these fossils from the 
above locality in the possession of Dr. Lapham of Milwaukee, 
and have seen the fossils and quartzite pebbles in the same 
fragments side by side. 

If. The observations on the North Range were made about 
the Lower Narrows of the Baraboo river and westward 
from there about half a mile. This north range seems to be 
less continuous both as to elevation and as to the character of 
its rock material. I am told by Dr. Lapham that it seems - 
rather to be made up of detached masses of metamorphic rocks. 
The rising ground, however, never entirely disappears, and the 
quartzite seems to be found as far to the east and west as in 
the south range. At the Baraboo Narrows the metamorphic 
rocks are in great force, the cliffs on either side the river, which 
here makes a direct cut through the range from south to north, 
being as much as four hundred feet in height. The body of 
the bluff on the west side is made up of heavy beds of quartzite, 
with, in places, intercalated beds of a metamorphic sealant, 
and of a talcose schist like that in the south range. These beds all 
stand at a very high angle, between 75°-80° from the horizontal, 
the dip being north with possibly a slight inclination to the 
east. At the bottom of the hill on the south side is an ex- 
posure of a peculiar light-colored siliceous schist, entirely dif- 
ferent from any of the other rocks of the series. An old shaft 
sunk some thirty feet on the schist, affords most excellent op- 
portunity for examination. The total thickness seen was about 
twelve feet, the layers varying in thickness from a few lines to 
four or five inches. Very thin films of a talcose material 
sometimes appear between the layers. Directly above this 
schist, I found a horizontal undisturbed sandstone, laid open 
for some distance by quarrying. The beds are generally a foot 
or two in thickness. In the loose pieces near by are found 
Scolithus linearis, and I was assured by residents of the fossil- 
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iferous nature of the sandstone in places to which we did not 
have time to go. The sandstone is, of course, the Potsdam of 
the surrounding valleys. Section 2 will serve to give a clear 
idea of the structure of this bluff. 
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SzcTrIon 2.—Through North range at W. Bluff of Baraboo Narrows. A, thick-bedded dark col- 
ored some talco-siliceous schist; B, siliceous schist; C, horizontal sandstone ; 
B V, Baraboo Valley. 

The narrow detached ridge just to the westward, represented 
on the map, is also made up of horizontal Potsdam sandstone. 
There are many other such detached ridges along the Baraboo 
valley, bearing the same relation to the quartzite ranges and 
showing the same horizontality of strata. 

The following arguments in favor of the priority of these 
rocks to the Potsdam period will, I think, after what has been 
said, be admitted as valid. I give them in the order in which 
they became apparent to me. 

1st. The limited area of disturbance ; the undisturbed Pots- 
dam and Calciferous strata being found north, south, and be- 
tween the ridges, and in close proximity to them. 

2d. The absence of any anticlinal axes. Dipping as the rocks 
do uniformly to the north, in order to place them in the Pots- 
dam category, we must imagine a metamorphism of the strata 
accompanied by a great fault, having on one side the unchanged 
sandstones, and on the other the tilted quartzites and schists, an 
idea new, I think, to geology. 

3d. The occurrence of rounded pebbles of quartzite m the cou- 
glomerate on the north side of the south range. To suppose this 
conglomerate, which by its fossils is unmistakably Potsdam, to 
be of the same period as the quartzites below, we must sup- 
pose that period to have lasted long enough to cover the de- 
position of the quartzites as sandstones, their metamorphism, 
and the rounding of the pebbles by beach action, before the 
formation of the conglomerate; not to speak of the time suffi- 
cient to erase all signs of an anticlinal. 

4th. The occurrence of horizontal sandstones resting uncon- 
formably on the flanks of the tilted strata. This last is, of course, 
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absolutely conclusive as to the north range, but lest it might be 
claimed that the two are independent, I have given the others. 

Mr. Winchell argues, that, since Mr. Hall states that the fossils 
I have mentioned as occurring in the conglomerate are restricted 
to the Middle Potsdam, either this statement must be untrue or 
the quartzite must be the downward continuation of this forma- 
tion. This argument, however, loses all force when we regard 
these ranges as high ridges in the Potsdam seas, never having 
been entirely covered by these seas, but having merely had the 
new sandstones and conglomerates deposited about their flanks. 
The place where these fossils were found must be at least 200 
feet above the base of the sandstones of the surrounding coun- 
try. A single glance at Dr. Lapham’s geological map of Wis- 
consin will show this. The conglomerate is by no means neces- 
sarily the base of the Potsdam because it rests immediately on 
Huronian or Laurentian rocks. 

In the final report of Mr. Hall already referred to, he men- 
tions a low hill north of Baraboo, in which the middle of the 
hill is quartzite, and the flanks conglomerate and sandstones 
graduating upward into calcareo-sandy layers, without giving 
any further explanation. This statement, before somewhat un- 
intelligible to me, now throws further light on my own results. 

To my mind, these ridges were unquestionably islands in the 
Potsdam sea, and a more beautiful illustration, than is furnished 


by the sandstones and conglomerates of wave action on a 
rocky coast, can hardly be imagined. 

There are several more of these scattered quartzite ranges in 
Wisconsin, all but one of them occurring within the Potsdam 
and Calciferous areas. During the coming season, I hope to be 
able to make a connected study of them. 

University of Wisconsin, November 18th, 1871. 


Art. XVI.—On Canon Moseley’s views upon Glacier-motion ; by 
WILLIAM MATHEWS, President of the Alpine Club.* 


THE argument by which Canon Moseley attempts to prove 
that the descent of glaciers by their weight alone is a mechani- 
cal impossibility, as contained in his communication to the 
Royal Society, read January 7, 1869, may be stated in the fol- 
lowing propositions :— 

1. In every transverse section of a glacier every particle of 
ice is, at the same moment of time, moving over and alongside 
its neighbors. 

2. The absolute motion of any point in the surface of a glacier 
is proportional to its distance from the nearest side, and to its 
height from the bottom of the channel. 


* From the L., E. and D. Phil. Mag., Dec., 1871. 
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8. This differential motion can only take place by the process 
which, in mechanics, is known by the name of shear. 

4, The resistance which ice offers to shearing, or its shearing- 
force, as ascertained by experiment in the shearing-apparatus 
devised by Canon Moseley, is not less than 75 lbs. per square inch. 

5. But in order that the Mer de Glace may descend by its 
own weight, at the rate at which Professor Tyndall observed it 
descending at the Tacul, its shearing-force per square inch can- 
not be more than 1°3193 Ib. 

I propose in the present communication to examine these 
propositions. 

he first has been challenged more than once in the course 
of the controversy, without eliciting any rejoinder from Canon 
Moseley, no doubt from the absence of any materials available 
for the support of the hypothesis. The fact is, that while we 
have numerous observations of the absolute motion of various 
“sey of the surfaces of glaciers, observers do not appear to 
ave been sufficiently alive to the importance of attending to 
the differential motion of determining the law of its variation 
from molecule to molecule, and of ascertaining whether it is 
continuous or not. 

Observations of this kind are by no means easy to make, and 
require to be conducted with great care and delicacy, errors 
which might safely be disregarded in a determination of aver- 
age daily velocity becoming serious when relative and not abso- 
lute motion is the object of investigation. These errors arise 
from the difficulty of boring with the augur vertical holes in 
the ice, of driving the stakes vertically into the holes that have 
been bored, of renewing the holes in the same vertical when 
the glacier has melted away from the stakes, and from the con- 
stant tendency of the stakes to heel over to the southward in 
consequence of their heated faces enlarging the holes in the 
direction of the sun. 

During a short tour in the Alps in the autumn of 1870, I 
attempted, in concert with my friend, Mr. A. A. Reilly, to make 
some observations upon differential motion, and shed he 
side of the Great Aletsch Glacier as the field of our operations. 

By means of a well defined station on the right bank of the 
glacier, and a well-defined object on the left bank, we ranged out 
a line between 60 and 70 yards long. We drove our first stake 
into the ice 20 feet from the station, as near to the edge of the 
giacier as we could conveniently get it. I shall denote this 
stake by 0. We had intended to stake out the line every ten 
yards ; but, from certain local difficulties, we were obliged to 
drive in stake 1 ata distance of nine yards from 0. Stake 2 
was eleven yards from 1; and the remaining four stakes were 
placed at successive distances of ten yards each. The line 
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between 0 and 1 was staked out into nine subdivisions of three 
feet each, and the space between 5 and 6 into five subdivisions 
of six feet. 

Our work was completed in the afternoon of Monday, the 
22nd of August; and the line was re-examined on Wednesday, 
the 24th, after an interval of forty-eight hours. 

In the first place, the spaces between the stakes were carefully 
remeasured, with the following results :— 


Number 
of stake. 


2°5 
We were surprised to find that during the two days’ interval 
the space between 0 and 1 had been shortened by two inches. 
It is not probable that this was due to an error of observation, 
as the difference was found to be distributed over most of the 
subdivisions. The elongation of the space between 3 and 4 was 
due to the widening of a crevasse which crossed the line 


obliquely in that part. 
The following are the absolute and relative motions of the 
stakes during the two days’ interval :— 
Number Absolute motion. Relative motion. 
inches. inch. 


0°50 
1°00 
1°25 
—1°75 
1:00 
0°50 
These figures show an increase of differential motion in pro- 
ceeding from the edge of the glacier to a point about thirty 
yards distant, and a subsequent decrease in proceeding toward 
the center, with a relative regression of the ice in the neighbor- 
hood of stake 4, as indicated by the negative sign. The 
greatest differential motion is between stakes 8 and 4 It 
amounts to no more than ‘875 inch in twenty-four hours over a 
distance of 360 inches, or about ;}, of an inch in twenty-four 
hours in points one inch apart. Between 5 and 6 it is only yz; 
of an inch for the same time and space. 
The displacements of the stakes intermediate between 0 and 1 
and 5 and 6, were also determined. Each intermediate stake 
was found to share in the differential motion. 


Distances. Distances. 
0, ft. in. ft. in. 
26 10 
33 0 
30 0 
30 4 
30 0°5 
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The measurements were confined to a breadth of 60 yards in 
a part of the glacier where the distance from side to center 
was not less than 600 yards, and consequently only exhibit the 
deportment of the side ice. It was important to supplement 
them by examining a glacier in the central portion of the stream ; 
and, I being obliged to return home, Mr. Reilly devoted three 
weeks to this purpose, and has generously placed his notes at 
my disposal. 

The spot selected for his first operations was a part of the 
Glacier of Bionassay, where the stream is very slightly inclined, 
and the central portion nearly level from side to side and free 
from crevasses. The width of the glacier at this part was 320 
yards, for 200 yards of which, measuring from the left bank, the 
surface was composed of “avalanche-ice without veined struc- 
ture,” the remaining 120 yards being ordinary glacier-ice. 

Mr. Reilly bored the first hole about 70 yards from the right 
bank of the glacier, and ranged, with a theodolite, a line 170 
yards in length, terminating about 80 yards from the left bank. 
This line was divided into seventeen equal spaces by holes bored 
10 yards apart; the line was ranged and staked on the 7th of 
September. The holes were deepened from time to time as 
the glacier surface melted, and the final measurements made on 
the 27th, after an interval of twenty days. 

The results are exhibited in the following Table—the motion 
on each side of No. 10, where the velocity was greatest, being 
exhibited in parallel columns, the negative signs indicating 
relative regressions of the ice at the points to which they refer:— 


Right moiety. Left moiety. 


Absolute | Relative | Absolute Relative 
Stations. _‘motion. _| motion. Stations. | “motion, _ 


ft. in, in. in. 
6°50 | 
11°60; —6°90 
4°25 4°65 
3°00; —1°25 
7°25 j ‘ 2°50 
6°75 4:00 
5°25 — 0°50 
6°50 : 3 2°00 
6°00 — 1°00 
9°00 —0°50 
10, 11 10°00 . 11 10°00 3°00 


Here we have a superficial area of ice 170 vards in width 
moving through a space of nearly 12 feet in twenty days, with 
an advance of the center during that interval only 10 inches in 
excess of the sides, the differential motion at the side being 7 
inches, and at the center 1 inch in a width of 860 inches; so 
that two points an inch apart would in twenty-four hours move 
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past each other to the extent of a little less than the ;,'\55 of an 
inch at the sides, and the ;;'5y of an inch at the center of the 
area under consideration. 

Mr. Reilly has not supplied me with any note of the motion 
of the edge of the glacier during the interval; but as the edge 
of the Great Aletsch was found to move at the rate of only an 
inch and a quarter in twenty-four hours, it probably did not 
exceed 2 feet. We shall therefore be justified in saying that 
while, in the right-hand moiety of the glacier, a differential 
motion of 10 inches is distributed over a width of 100 yards 
from the line of maximum velocity, a differential motion of at 
least 100 inches must be distributed over the remaining 70 yards 
up to the edge of the glacier. 

Two of the thirty-feet spaces were staked out into subdivisions 
of 2 feet each. Each of the intermediate stakes exhibited a 
differential motion, with occasional negative signs—the greatest 
relative displacement observed being 2°25 inches in the twenty 
days, equivalent to the ;}, of an inch in twenty-four hours for 
points | inch apart. 

During the intervals of his labors on the Glacier of Bionassay, 
Mr Reilly ranged a line across the Mer de Glace, on the Cha- 
mouni side of the Montanvert. His measurements on this 
line during a period of nineteen days indicate a motion very 
similar in its character to that of the Glacier of Bionassay. 
The length of this line from the left-hand edge of the glacier 
to the point of maximum velocity was about 1000 feet. The 
central 500 feet had an absolute motion of 18 feet 7°75 inches 
at its left-hand extremity, and of 21 feet 2 inches at its right, 
equivalent to a mean daily motion of about 12 inches. Its 
total differential motion was 28°25 inches, equivalent to a 
mean daily differential motion of about 1°5 inch, or ;;5 of an 
inch for points 1 inch apart. The nearest station to the edge of 
the glacier was about 165 feet distant from it; and at this sta- 
tion the absolute motion in nineteen days was fonnd to be 10 
feet 11:25 inches. This would indicate a marginal motion of 
about 4 feet, and would leave us 14 feet 6 inches of differential 
motion to distribute over the lateral 500 feet of the line, or six 
times as much as that of the central moiety. 

The law of variation of the differential motion indicated by 
the observations above described is not new. It appears clearly 
from the measurements made by Professor Tyndall on the Mer 
de Glace, described in a communication to the lioyal Society, 
read May 20, 1858, and published in vol. exlix of the Philoso- 
phical Transactions. But nowhere is it brought out with more 
striking prominence than in the observations made by Agassiz 
upon the Unter-Aar Glacier, from 1842 to 1845, as described in 
Chapter XII. of the Nouvelles Htudes and in plate 4 of the 
accompanying atlas, where curves showing the motion, for three 


104 W. Mathews on Glacier-motion. 


consecutive years, of a series of points originally in a straight 
line, are plotted to scale. The diagram exhibits the very small 
motion of points close to the side, whence the curves extend 
with their concavity downward as far as the point of maximum 
differential velocity, where they become convex, and gradually 
increase in curvature up to about one-fourth of the width of the 
glacier, whence they sweep across to the corresponding point on 
the opposite side in a curve so‘ flattened as to be scarcely distin- 
guishable from a straight line. 

The above considerations lead to the following conclusions 
upon the five fundamental propositions of Canon Moseley. 

1. It is probable that every molecule of a glacier moves with 
a very slow differential motion, which, whenever the ice is con- 
tinuous, is continuous from molecule to molecule, and from 
moment to moment of time. 

2. The hypothesis that the differential motion is uniform 
from center to side is wholly contrary to fact. The semi- 
surface of every glacier may be roughly divided into two equal 
longitudinal strips, through the lateral of which from 80 to 90 
per cent. of the differential motion is distributed, while the cen- 
tral strip moves downwards almost like a rigid body, with a large 
reserve of gravitating force capable of affecting the sides. 

Canon Moseley is of opinion that this divergence between 
theory and fact greatly strengthens his position; but he has not 
made good this part of his case. 

8, 4. The Canon has failed, as it seems to me, to establish any 
analogy between the disruption of adjacent surfaces of a solid 
body in a shearing-machine and the slow relative displacements 
of the molecules of a glacier. He has yet to prove that, because 
he was obliged to employ a force of 75 lbs. per square inch to 
shear asunder adjacent surfaces of a solid cylinder of ice through 
a space of 1 inch in half an hour, it would require as great a 
force to produce the relative displacements which occur in an 
actual glacier,—the latter having been shown, from the observa- 
tions above described, to range for molecules the tenth of an 
inch apart, and an interval of twenty-four hours, from the 3;'35 
to the xz\555 of an inch.* 

5. On the other hand, the slow continuous displacements of 
the molecules of a glacier are undistinguishable in kind from the 
displacements of the molecules of an ice-plank, supported at its 
extremities and allowed to subside under the influence of its 
weight, displacements which require for their production, as I 
have shown in the Philosophical Magazine for November, 1871, 
a force considerably less than 14 lb. per square inch—less, there- 
fore, than the very force which the Canon considers sufficient to 
shear the Mer de Glace if it descends by its own gravitation. 


* This objection has been forcibly urged by Mr. Ball in the Philosophical Maga- 
zine for July, 1870. 
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Art. XVII.—The Hot Springs and Geysers of the Yellowstone 
and Firehole Rivers ; bE. V. Haypen. With maps. 


(Published by permissiof@f the Secretary of the Iuterior.) 


WE shall not attempt in this article to do more than to give 
a brief description of the ee: springs and geysers of this 
wonderland. Their origin des not differ from that of similar 
springs which have been so often described in Iceland, New 

ealand, and on a small scale in other portions of the world. 
But it was not until comparatively recent date that it was 
known that such a wonderful region existed in our own coun- 
try. For eighteen years past the writer has heard various 
accounts from Indians, trappers, guides, &c., of the singular 
— springs and mountains of sulphur in the vicinity of 
the Yellowstone Lake; but the difficulties of access to an 
unknown country, and its remoteness from settlements, have 
prevented an examination of the region by competent persons. 
The party under the command of Col. Wm. F. Reynolds, U. S. 
Engineers, in 1859 and ’60, endeavored to enter the Basin by 
way of the Wind River Mountains, but failed on account of 
the ruggedness of the mountains and the depth of snow. Our 
guide, Mr. James Bridger, the hest mountain man the West has 
ever produced, was quite familiar with the country, and fre- 

uently entertained us with marvelous descriptions of the won- 

ers of that great Basin. The rapid settlement of Montana has 
now rendered it an easy matter to explore this strange region ; 
and last year Gen. Washburn and party, escorted by Lieut. 
Doane, U. 8S. A., gave us the first glowing and impressive 
accounts of the country. 

Before entering upon a description of the hot springs, it 
may be well to present a brief summary of the principal geo- 
logical features of the Yellowstone Basin. We may remark 
at once that nine-tenths of the area is covered with volcanic 
material in some form. The basis rocks are the usual metamor- 
phic granitoid series of the country, with basalts and basaltic 
conglomerates in every variety. The sedimentary rocks belong 
to the Carboniferous, Jurassic, Cretaceous and Tertiary ages. 
It is doubtful whether any unchanged rocks older than the Car- 
boniferous occur there. The Triassic is probably wanting. The 
sedimentary rocks occur in patches, covering very restricted 
areas, yet presenting evidence that, up to the period of the Eocene 
Tertiary inclusive, they once extended uninterruptedly over all 
the country. In the Yellowstone valley, as in the valleys of all 
the streams of the West, there is a chain of lake basins that must 
have existed during the Pliocene period. Below the first cafion 
near the mouth of Shields river, there is one of these basins ten 
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miles long, and on an averag2 four miles wide. Between the first 
and second caiions there is a basin about 20 miles long, and on 
an average four miles in width, with the modern Pliocene marls 

and sands covered by a floor of basalt in some places. There 

was a continuous chain of these lakes, of greater or less size, to 

the source of the river; thence it expanded out into an immense 

double lake, of which only a remnant now remains. The Yel- 

lowstone Lake is now about 22 miles in length from north to 

south, and has an average width of about 10 or 15 miles from 

east to west. This lake was once much larger than at present, 

and it was partially connected with another lake about 30 miles 

long and 20 wide, which terminated at the commencement of 
the Grand Cajion, at the Upper Falls of the Yellowstone. 

Warm springs are not uncommon in the valley of the lower 
Yellowstone, but the temperature is seldom higher than 60° or 
80°. It is not until we reach the Gardiner’s river, a small 
branch flowing into the Yellowstone from the west side, that 
the true hot springs commence in their full force. This point 
is located about midway between the second cafion and the 
Grand Cajion opposite the third cafion. In ascending the Yel- 
lowstone valley, our trail left the main river and turned up 
the valley of Gardiner’s creek About three miles above its 
junction with the Yellowstone we found the valley bottom 
covered with a thick calcareous crust, the deposits of hot 
springs, which are now extinct; but flowing swiftly from beneath 
this crust, is a stream of hot water six feet wide and two feet 
deep, with a temperature of 132°. A little distance farther up 
is a group of four placid springs, with nearly circular basins, 6 
to 10 feet in diameter, and two to three feet deep. A number 
of invalids are living in tents near these springs, bathing and 
drinking the water; and they were enthusiastic in their praises 
of its curative effects, especially for cutaneous diseases. 

The chart accompanying this paper gives the localities and 
temperature of these springs. Near this last group of springs we 
ascended a high semi-wooded hill, with here and there a grove of 
oe A system of terraces has been formed on the slope of the 

ill, each from 200 to 300 feet in height, and these terraces were 
covered with a thick deposit of lime. The surface of the first 
and second was fast decomposing, and the springs were nearly 
extinct. One only reached a temperature of 140°. After 
ascending the hill among the pines, about three-fourths of a 
mile from the river bottom, we came suddenly upon one of the 
most remarkable exhibitions of the hot spring deposits that 
we have seen in this land of wonders. In the distance it 
looks like a vast glacier of snow and ice, and on that account 

we have named it the White Mountain. Indeed the different 
terraces can be compared for their wonderful beauty only to a 
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frozen cascade. The main portion of the area occupied by these 
deposits is two miles square, or four square miles, and if the 
reader can conceive numberless springs flowing out from the 
mountain side and spreading over the surface, and the water 
slowly congealing irto ice, he may have some conception of the 
wonderful architectural beauty of these terraces. But let us pass 
along the west side of this beautiful structure, and examine it in 
detail. We find, first, a broad flat terrace, on which are plainly 
visible the remains of once active springs. Old chimneys, 
irregular openings, like entrances to caverns, which extend 
beneath the crust, are numerous, and greatly excite the curios- 
ity. How thick this crust is, it is not easy to determine, but it 
is probably from 20 to 50 feet, and underneath it, it is supposed 
that the surplus water from the active springs above flows 
down to the river. A little farther up we come to a series of 
basin-like pools, varying in diameter from 4 to 8 feet, with 
water from one to four feet deep, having semi-circular rims most 
beautifully scolloped ; and underneath these rims are rows of 
small stalactites, with every variety of ornamentation on the 
surface. These continue for about fifty yards, gradually ascend- 
ing, when we come to an abrupt declivity of about one hundred 
and fifty feet, rising in steps formed of these exquisitely 
moulded pools, of every size and variety. Upon the terrace 
above are numbers of the active springs, with basins twenty to 


fifty feet in diameter, some of them with several centers of vio- 
lent ebullition in the same basin. The temperature of these 
springs at the point of outflow varies from 150° to 162°. As 
the water flows from the basin down the declivity from one of 
the beautiful pools to the other, it loses a — of its heat, 


and one may find a bathing pool with any desired temperature. 

These beautiful rims are higher in proportion to the steepness 
of the descent, and the architecture is consequently varied and 
attractive. Upon this lower terrace, springs are continually 
dying out and others are breaking out anew, and during the 
past summer one of them burst through the crust and now has 
a basin about fifteen feet in diameter. There are also several ex- 
tinct geysers, or more properly speaking, springs once spouting, 
which at this time have entirely ceased. One of these curious 
cones we called the “Liberty Cap.” It is a circular deposit of 
carbonate of lime 50 feet high, and about 25 feet in diameter at 
the base, looking in the distance somewhat like a conical col- 
umn. The layers of deposit are arranged on the almost vertical 
sides of the cone like the straw on a thatched roof, or hay on a 
stack. This was probably a continuous spouting spring build- 
ing up its own basin around it by hydrostatic force, until it 
reached a certain height, when that force ceased, and it closed 
itself up at the top in a cone-like point. The water then con- 
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tinued to flow through apertures in the sides until it ceased 
entirely. There are many examples of these rounded cones. 

Upon the terrace, down about midway on the side of 
the mountain covered with this deposit, the principal por- 
tion of the active springs are now located; and here is 
presented another picture to the eye which transcends any 
description in words. It is only through the eye that the 
mind can form any adequate conception of it. Here the won- 
derful transparency of the water first attracts attention and 
excites wonder; we looked down into the clear depths and 
saw with perfect distinctness the minutest ornament upon the 
inner sides of the basin, and the exquisite beauty of the color- 
ing and the variety of forms baffles any attempt to portray 
them, either with pen or pencil. And then, too, around the 
borders of these springs, especially those of rather low tempera- 
ture, and on the sides and bottoms of the numerous little chan- 
nels of the streams that flow from these springs, there is a strik- 
ing variety of the most vivid colors. I can only compare them 
to our most brilliant aniline dyes. Various shades of red, from 
the most brilliant scarlet to light purple; also yellow, from deep 
bright sulphur through all the shades to light cream color ; 
then also various shades of green. All these colors are 
rendered very vivid by the water. These springs also are 
full of a kind of vegetation, which under the microscope prove 
to be composed of Diatoms, among which Dr. Billings discov- 
ers Palmella and Oscillaria. There are also in the quiet springs, 
and in the little streams that flow from the boiling springs, 
great quantities of a fibrous silky substance, apparently vegeta- 
ble, which vibrates at the slightest movement of the water, and 
has the appearance of the finest quality of cashmere wool. 

I have mentioned only a few of the attractive features about 
these springs, which so charm the visitor. There is neither 
time nor space in an article of this kind to describe all. 

Above this middle terrace are one or two other localities about 
three hundred feet farther up on the sides of the mountain. 
Here most of the springs have become extinct, a few occurring 
here and there on a small scale, where they formerly existed of 
the largest size. Now the surface is covered with the remains 
of an exhibition of natural architecture that must have been 
on even a more beautiful and grander scale than any of the 
others. Here we find a splendid series of those semi-circular 
basins, rising in steps to the very summit; but the rich scol- 
loped borders, resting upon rows of stalactites, are now fast 
going to decay under atmospheric influences. A few small 
springs send up streams of water in jets two to four feet high. 
The orifices are lined with a light cream-yellow substance, evi- 
dently a mixture of lime and sulphur, covering the sides of the 
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declivity, over which the water flows with this brilliant coat- 
ing. There are also a number of chimneys, with walls from 
four to ten feet in height. Some of them are nearly circular at 
base, with an aperture at top of a toot or more, lined inside with 
a coating of carbonate of lime, which is hard, smooth and like 
porcelain in luster. The oblong mounds vary from a few feet 
to one hundred yards in length, ten to twenty feet in height, and 
fifteen to twenty feet around the base. These generally have a 
fissure along the summit, in some of which the waters can be 
heard seething and boiling like a cauldron. These fissures all 
have the same beautiful white porcelain lining, and ‘n some of 
them the brilliancy is greatly intensified by the precipitation of 
vivid yellow sulphur in acicular crystals, but so delicate that 
they disappear at the touch. On the east side mach of this 
deposit has been reduced to a fine powder, so that the surface 
is as white assnow. <A qualitative analysis made at the springs, 
shows that the water contains sulphuretted hydrogen, lime, soda, 
alumina, and a slight amount of magnesia. Carbonate of lime 
predominates over all other elements in the deposits, and they 
may therefore be called calcareous springs. 

There are two classes of springs in the Yellowstone valley, 
one in which lime predominates, the other, silica. With the 
exception of the White Mountain Springs, on Gardiner’s river, 
and oue or two of not much importance, the other springs of 
the Yellowstone and Firehole Basins are siliceous. They 
may be divided again into intermittent, boiling and spouting, 
and quiet springs. Those of the first class are always above 
boiling point during the period of action, but during the inter- 
val the temperature lowers to 150°. Those of the second are 
always at the boiling point, and some of them throw the water 
up two to six feet, by regular pulsations. The springs of the 
third class may have once been geysers, but are now quiet, and 
have a wide range of temperature, from 188° to 80°. Where 
the temperature is reduced below 150°, great quantities of the 
sesquioxide of iron are deposited by the water, lining the inside 
of the funnel and covering the surface wherever the water flows. 
These are designated as iron springs on the chart. 

An interesting question now arises in regard to the probable 
time required for the deposition of this material. The position 
of the active springs is continually changing. Taken in the 
aggregate, these springs have been in constant operation durin 
our present period. ‘The center of activity may have remov 
and returned to its present position several times. I have not 
the data to estimate with any degree of accuracy the period of 
any one era of deposition. Around the springs which are now 
active are dead pines standing from six to eighteen inches in 
diameter, buried in the calcareous deposit four to six feet. 
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From such evidence as I could gather, I should estimate that 
under favorable circumstances, at least six feet of the deposit 
have been precipitated within the space of one century. 

There is another interesting feature connected with these 
hot spring deposits, and that is the great antiquity as well as 
compactness of some of them. Upon the summits of mountains 
1500 to 2000 feet above the river, and having evidently been 
lifted up by the forces that elevated the whole range, is a bed 
of regularly stratified limestone, varying in thickness from 50 
to 150 feet, very hard, white and yellowish-white, and appear- 
ing in the distance like very pure Carboniferous limestone. 
It is evident that this bed of limestone extended over a large 
portion of the valley at one time, for immense masses have broken 
off and are scattered all over the sides of the mountain, even down 
to the river. Near the margin of the mountain there is a belt 
a mile long and a fourth of a mile wide, covered with the 
masses of limestone broken from the main bed. This rock is 
so hard that it would make excellent as well as remarkably beau- 
tiful building material, and could be converted into the whitest of 
lime. We may ask the question whether the geological struc- 
ture of this region has anything to do with the calcareous char- 
acter of this deposit. On the side of Gardiner’s river opposite 
the hot springs, there is a bluff extending about six miles com- 
a of 1500 feet, in the aggregate, of Upper Cretaceous and 

ocene Tertiary strata, with some irregular intercalated beds of 
basalt. A thick bed of basalt upon the summit rests unconfor- 
mably on the Tertiary beds. This group of strata inclines 
northeast at a moderate angle. This group undoubtedly ex- 
tended across the river, southwestward over the area now occu- 
= by the hot springs. Underneath the hot spring deposit 

eds of older date incline in the same direction, the angle of 
dip increasing as we ascend the mountains. The entire side of 
the mountain is covered either with basalt or a thick deposit of 
local detritus, but here and there we find an outcrop of arena- 
ceous limestones full of Jurassic fossils. We therefore know 
that beneath this calcareous deposit there are at least 1500 feet 
of Carboniferous limestones. If the origin of the heat that so 
elevates the temperature of the waters of these springs is as deep 
seated as is generally supposed, then the heated waters have 
ample play for their powers in dissolving the calcareous rocks 
beneath. 

As a general rule, the groups of hot springs are in the lower 
valleys, either along the margins of streams or nearly on a level 
with them. In the case of those just described, Gardiner’s 
river is 5,545 feet elevation, while the summit of the upper ter- 

race, as shown on the chart, is 6,522 feet, so that the upper 
springs are nearly a thousand feet higher upon the sides of the 
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mountain than those along the immediate margin of the river. 
Near the head of the East Fork of the Yellowstone there are 
two or three localities where these calcareous deposits cover 
limited areas. At one locality near the margin of the stream, 
there is a very instructive mound, about fifty feet high, with a 
broad base of 150 feet, rising more gradually to the summit, 
which is broad, mammiform. The deposit was originally made 
in thin layers overlapping each other like a thatched roof. 
This was undoubtedly at one time a spouting spring. It com- 
menced with a very moderate force, nearly overflowing its basin, 
and building up about 10 feet in thickness of thin, nearly hori- 
zontal layers; then it commenced gradually rising until it 
reached a height of about 50 feet, when it closed itself up at 
the summit and died out. There is not a sign of water in it at 
the present time, and none of the springs in the vicinity are 
above the temperature of ordinary spring water. 

We must omit an account of the basaltic columns ex- 
posed in the cafions of the Yellowstone and Gardiner’s river, 
and of the great ¢aiions, falls, cascades, and other wonders 
of this unique region, and pass to the hot springs of the upper 
basin. A few springs are seen at the mouth of Tower Creek, 
at the lower end of the Grand Cafion, but it is not until we 
pass the range of mountains which forms the north wall of the 
upper basin, about 20 miles above the Lake, that the great hot 
spring district of the Yellowstone commences. There is here 
an area, within the drainage of the Yellowstone, 40 miles in 
length, and on an average 15 miles in width, that either is at 
the present time, or has been in the past, occupied by hot 
springs. The old deposits cover the region, and here and there 
are groups of active springs, mere remnants of what formerly 
existed. The Grand Cafion is a deep channel 1,000 to 1,500 
feet in depth, carved out of the basaltic rocks and hot spring 
deposits, and on the sides of the walls may be seen the irregu- 
ler fissures which communicate from the surface with the heated 
interior. Resting upon an irregular surface of basalt are 
immense deposits of silica of all colors, every shade of red, 
yellow and white; much of the deposit is as white as snow. 
The remarkable beauty as well as grandeur of the great cajion 
is largely due to the exquisite delicacy and variety of colors 
arising from the former action of hot springs. 

On the west flank of Mount Washburn there is a remarkable 
group of springs in a constant state of action at the present time. 
Alum, sulphur, soda and common salt are found upon the sur- 
face in considerable quantities. Sulphuretted hydrogen is emit- 
ted from the springs in such quantities as to fill the air, 
rendering it oppressive with sulphurous odor. This group ex- 
tends across the Yellowstone to the eastward for several miles. 
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(PLATE IT.) 
SULPHUR AND MUD SPRINGS 


CRATER HILLS 


Yellowstone River, 8 Miles below the Lake 
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The springs, which are now in active operation, are only a few 
out of hundreds which once covered the entire area, but which 
are now dead or dying out. 

' The two groups, which I will notice next, are called the Sul- 
phur and Mud Springs (see the accompanying charts). The 
largest group is found on the east side of the Yellowstone, at 
Crater Hills, eight miles below the Lake. This district covers 
an area of about half a mile square, and is sometimes called the 
“Seven Hills,” from the fact that there are here several mounds 
of siliceous deposits from extinct springs, varying in height from 
50 to 150 feet. The old craters of dead and dying springs, and 
the immense quantity of the siliceous deposits, show that the pre- 
sent active springs represent only the last stages of what must 
have been at some period in the past a magnificent group. Even 
those which now remain excite intense astonishment. All dround 
the base and high up on the sides of the hill are numbers of 
vents from which steam is constantly issuing, and around the 
edges and inside the orifices a layer of sulphur of the most 
brilliant yellow color has been precipitated. On the west side, 
one of these jets produces a sound like that of a locomotive, which 
can be heard for a long distance. The surface is fairly riddled 
with little steam vents, and the crust sends forth a hollow sound 
beneath the tread ; and on removing this shelly covering at any 
point, hot vapors come forth, while its under surface is encrusted 
with the most beautiful crystals of sulphur. 

The springs at this point are either boiling, mud, or quiet 
springs. The principal boiling spring is near the base of the hills, 
and is in a constant state of violent ebullition, sending up a col- 
umn of water two to four feet. It has a basin about 15 feet in dia- 
meter, and gives forth such a column of steam that I could not 
approach it except upon the windward side. The rim of this 
spring is a marvel of beauty. It is composed of silica, but 
scolloped and covered over with the most delicate bead-work, 
and upon the pure white silica is deposited a thin layer of sul- 
phur of the most delicate cream color. One large quiet turbid 
spring had a basin of 80 by 50 feet, and a temperature of 163°. 

But perhaps the most interesting objects here are the mud 
springs, which are of every size, from an inch in diameter to 
twenty feet. One of the largest has a basin about 20 feet in 
diameter, and is filled with fine light-brown mud, which is in a 
constant state of agitation, the surface covered all over with puffs 
like hasty pudding. Others send forth a thud-like noise every 
second, with an impulse at longer intervals that throws the 
mud up several feet. The water in the vicinity, as well as the 
mud, seems to be thoroughly impregnated with alum; a small 
stream that flows from this group of springs is called Alum 
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SULPHUR AND MUD SPRINGS 
Yellowstone River. 6 Miies below the Lake 
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creek. In the valley of this stream are hundreds of little mud 
or turbid water vents, which keep up a simmering noise, show- 
ing the nature of the earth beneath the crust. Several of our 
party broke through the thin covering, and were severely scalded 
by the hot mud. 

Two miles above, on the same side of the Yellowstone, is 
another group of springs, which, like those just noticed, are boil- 
ing, turbid, placid or mud springs. Besides, there are the geysers, 
to which I will just allude... One of these is a true intermittent 
spring, and throws up a column of water ten feet in diameter, 
for fifteen to thirty feet. The crater becomes filled with boiling 
water; suddenly immense columns of steam shoot up with a 
rumbling noise, the water overflows the basin, and then a 
column of water is thrown up for the space of ten or fifteen 
minutes, when it quiets down and the basin is nearly empty. This 
operation was performed eight times in twenty-six hours. Upon 
the side of the hill bordering the river is one of the most terrific 
mud cauldrons we saw during the trip. A large column of 
steam is constantly ascending, 500 feet or more, from a deep 
funnel-shaped basin, 25 feet in diameter; when the wind carries 
away the steam for a moment, the thin black mud may be seen 
about 20 feet below the rim in the most violent state of agita- 
tion, with a noise like distant thunder. The ground as well as 
the trees for a horizontal distance of 200 feet around were 
covered with the mud which had been ejected at some of its 
periodical outbursts. It would require a volume to describe 
these springs in detail. 

[To be continued.] 


Art. XVIIL—Notes on Granitic Rocks.—Part IIL; by T. 
STERRY Hunt. 


(Continued from vol. i, p. 191.) 


ONTENTS of SEcTIONS.—§ 32, Laurentian gneisses; § 33, Pyroxenites and limestones; 
§ 34, Absence of mica-schists; § 35, Classes of veins; § 36, Granitic veinstones; 
§ 37, Similar veins in Norway; § 38, Minerals of granitic veins; § 39, Evidences 
of concretionary origin; banded structure; § 40. Incrustations of crystals; § 41, 
Skeleton-crystals; § 42, Rounded crystals; § 43, Quartz crystals in metalliferous 
veins; § 44, Types of veinstones; feldspathic; § 45, Calcareous veinstones; 
§ 46, Order of succession of minerals; § 47, Attitude of the veins; § 48, Calcare- 
ous veinstones in higher rocks ; § 49, Supposed eruptive limestones. 


§ 32. It was mentioned at the close of the second part of this 
paper that the third part would be devoted.to the consideration 
of the granitic veinstones found in Laurentian rocks. The stra- 
tified rocks of this ancient gneissic series, as I have elsewhere 
pointed out, differ considerably from those of the White Moun- 
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tain series, which, with their veinstones, have been treated of 
in the second part of this paper, § 16—§ 23.* 

The Laurentian series, the Lower Laurentian of Sir William 
Logan, as studied by him in a region to the north of the Ottawa, 
the only area in which it has yet been examined in detail, 
appears to consist of an alternation of conformable gneissic and 
calcareous formations. The latter are three in number, each 
from 1000 to 2000 feet or more in thickness, and separated by 
still more considerable formations of gneiss and quartzite; a 
mass of gneiss of great but unknown thickness forming the base 
(Geology of Canada, page 45). The gneissic rocks of the 
series are very firm and coherent, reddish or grayish in color, 
often very coarse-grained and granitoid, sometimes with but 
obscure marks of stratification ; and frequently porphyritic from 
the presence of large cleavable masses of reddish orthoclase, 
occasionally with a white triclinic feldspar. They are often 
hornblendic, and sometimes contain small quantities of dark- 
colored mica. A white granitoid gneiss, composed chiefly of 
orthoclase and quartz, sometimes contains an abundance of red 
iron-garnet. ‘The latter mineral is often disseminated, or forms 
subordinate beds in the quartzites of the series. 

§ 33. With the crystalline limestones of the calcareous parts 
of the series are often found strata made up of other minerals 
to the entire exclusion of carbonate of lime, by an admixture of 
which, however, they graduate into the adjacent limestones. 
“These beds generally consist of pyroxene, sometimes nearly 
pure, and at other times mingled with a magnesian mica, or 
with quartz and orthoclase, often associated with hornblende, 
serpentine, magnetite, sphene and graphite. These pyroxenite 
rocks are generally gneissoid or granitoid in structure, and 
sometimes very coarse-grained. They occasionally assume a 
great thickness, and are then often interstratified with beds of 
granitoid orthoclase gneiss, into which the quartzo-feldspathic 

roxenites pass by a gradual disappearance of the pyroxene. 

he limestones often include serpentine, pyroxene, hornblende, 
phlogopite, quartz, orthoclase, magnetite and graphite; so that 
the same minerals are common to them and to the pyroxenic 
strata, which may be looked upon as marking the transition 
between the gneissic and the calcareous parts of the series. 

* A good example of a large vein of this kind of intersecting rocks, apparently 


of the White Mountain series, may be seen in the Ramble in the Central Park in 
the city of New York. Its place is marked by a great erratic block perched 
directly over the vein. 

The banded structure described in § 21 is well shown in a narrow granitic vein 
which I owe to Prof. Haughton of Trinity College, Dublin, got from Three Rock 
Mountain near that city. It consists of white orthoclase, with quartz and some 
mica and garnet, and exhibits near the middle two bands of prisms of black tour- 
maline pointing towards: the centre, which is filled with a coarsely crystalline 


orthoclase. 
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These strata, marked by the predominance of calcareous and 
magnesian silicates, appear, so far as known, to accompany 
each of the limestone formations of the Laurentian, sometimes, 
however, developed to a greater and sometimes to a less extent. 

§ 34. I have elsewhere called attention to the fact that the 
highly micaceous schists and the argillites of the Green Moun- 
tain and White Mountain series of rocks, are, so far as known, 
wanting in the Laurentian, and with them the characteristic 
minerals of the latter series, staurolite, andalusite and cyanite. 
There are, however, beds of a highly micaceous rock in the 
Laurentian, which contain an unctuous magnesian mica with a 
pyroxenic admixture; these are very unlike the mica-schists 
composed of a non-magnesian mica and quartz, with orthoclase, 
which abound in the White Mountain rocks. These magnesian 
beds belong to the calcareous horizons in the Laurentian 
series, at which also occur the most numerous veins and the 
principal minerals of economic value. It is also along these 
horizons, marked by softer rocks, that the valleys and the arable 
lands of the Laurentian areas are chiefly found, and for this 
reason, also, the mineralogy of these parts is better known than 
that of the harder gneissic portions. The above observations 
on the lithological character of the stratified rocks are impor- 
tant on account of the relations between these and the included 
veins, in which the characteristic minerals of the gneissic and 
calcareous rocks are often found associated. 

§ 35. The history of these veins, as seen in the Laurentian 
rocks of the Laurentides in Canada, the Adirondacks of northern 
New York, and the Highlands of southern New York and New 
Jersey, has been discussed at length by the author in an essay 
on The Mineralogy of the Laurentian Limestones, in the Report 
of the Geological Survey of Canada for 1863-69, pages 181- 
223.* In this essay, which will be frequently referred to in the 
present paper, the veinstones found in the Laurentian rocks 
have been noticed under three heads: 1st, Metalliferous veins 
carrying galenite, blende, pyrite and chalcopyrite in a gangue of 
calcite, sometimes with barytine and fluorite: these, which are 
of Paleozoic age or still younger, cut the Potsdam sandstone, 
the Calciferous sandrock, and probably also the overlying Tren- 
ton limestones. 2d, janine Midipetiiie veins with muscovite, 
tourmaline, zircon, etc. These veins I have described as pass- 
ing by insensible gradations into the third class, in which calcite 
and apatite, with pyroxene, phlogopite and other calcareous and 
magnesian silicates predominate. though frequently accompanied 
by quartz and orthoclase. ‘These veins are older than the 

* This essay is reprinted, with some additions, in the Report of the Regents of 


the University of New York for 1867, Appendix E. The reader's attention is 
called to the note on the Hastings rocks at the close of this reprint. 
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Potsdam sandstone, which rests upon their eroded outcrops, 
and sometimes includes worn fragments of apatite derived from 
them. 

§ 36. It is these Jast two classes which it is proposed to consider 
in the present paper under the name of granitic veinstones, 
In justification of the extension of the term granitic to the 
whole of this series of veins, it must be repeated that it is not 
possible to draw a line of distinction between those in which 
quartz and orthoclase are the characteristic minerals, and those 
in which calcite, apatite, pyroxene and phlogopite prevail, 
sometimes to the entire exclusion of quartz and feldspar, both 
of which minerals are, however, frequently intermixed with 
the preceding species in the same aggregate. In one example, 
in Burgess, Ontario, the sides of a large vein are occupied by 
a mixture of calcite and apatite, while | the center is filled by a 
vertical granite-like layer of reddish orthoclase, with a little 
eg and green apatite. Of another vein in the township of 

ake in Ontario, one portion was found to consist of calcite 
with yellow phlogopite, while an adjacent part consisted of 
quartz, with brown tourmaline, bismuthine, native bismuth, and 
graphite. 

§37. The resemblance between the minerals of these Lauren- 
tian veinstones and the same species brought from Norway, was 
noticed so long ago as 1827, by Dr. William Meade (this 
Journal I, xii, 308). Daubrée, in his account of the metallifer- 
ous deposits of Scandinavi ia, published i in 1843 (Ann. des Mines, 
IV, iv, 199, 282), has given us a careful description of the veins 
from which these minerals are derived. From this, together with 
the observations of Scheerer and Durocher, we are enabled to 
compare these veinstones with those of the Laurentian rocks in 
North America, and show, as I have, in the essay referred to, 
done in detail, and for each ‘principal s species, the great similarity 
which exists between the two. In the so-called Primitive 
Gneiss formation of Scandinavia, these veins occur either in 
gneiss or in a gneissoid rock consisting of various admixtures 
of pyroxene, hornblende, garnet, epidote and mica, the whole 
associated witli crystalline limestones. The veins which abound 
in the gneiss near the iron mines of Arendal in Norway, accord- 

ing to Daubrée, though occasionally containing calcite, apatite, 
hornblende and scapolite, are sometimes destitute of all caleare- 
ous and magnesian minerals, and become granite-like aggre- 
gates of orthoclase and quartz. He hence describes these veins, 
as a whole, though frequently abounding in lamellar calcite, as 
essentially granitic in character. As already noticed in § 8, 
Daubrée agrees with Scheerer in regarding these veinstones as 
produced by a process of secretion, in opposition to Durocher, 
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who looked upon them as having been formed by igneous 
injection. 

§ 38. The principal mineral species known in the correspond- 
ing veinstones of the Laurentian rocks of North America are 
the following: calcite, dolomite, fluorite, apatite, serpentine, chry- 
solite, chondrodite, wollastonite, hornblende, pyroxene, pyrallolite, 
gieseckite, scapolite, petalite, orthoclase, oligoclase, albite, musco- 
vite, phlogopite, seybertite,* tourmaline, garnet, idocrase, epidote, 
allanite, zircon, spinel, chrysoberyl, corundum, quartz, sphene, 
rutile, menaccanite, magnetite, hematite, pyrite and graphite. To 
which may be added some rarer —s such as tephroite, 
willemite, franklinite, zincite, warwickite, found in a few locali- 
ties only, and others of less importance. Of the above list, 
those species whose names are in italics have been recognized 
as constituent minerals in the stratified rocks in which the veins 
occur, as pointed out by me in the essay already noticed. 

The most important species in these veinstones are calcite, 
quartz, orthoclase, phlogopite, pyroxene, apatite and graphite, 
of which some one or more will generally be found to prevail 
in the veins in question. The greater part of the species named 
in the first list were ohserved by Daubrée in the veins near 
Arendal, and to these he adds axinite, gadolinite, and more 
rarely beryl and leucite ;+ while in the island of Utoé, associated 
with iron ores, crystalline limestones. and hornblendic rocks 
passing into gneiss, are similar granitic veinstones containing 
orthoclase and quartz, with tourmaline, cassiterite, and in the 
middle of the veins, petalite, spodumene and lepidolite. This 
association is the more worthy of notice, as the only other 
known locality of petalite (if we except the castor of Elba) is 
in the crystalline limestone of Bolton, Massachusetts, where it 
occurs, probably in a veinstone, with scapolite, hornblende, 
pyroxene, chrysolite, spinel, apatite and sphene. 

§ 39. Evidences of the concretionary origin of these granitic 
veinstones of the Laurentian rocks appear in their banded 
structure, their drusy cavities, the peculiar incrustations and 
modes of enclosure often observed in the crystals, and finally 


* The species seybertite (clintonite or xanthophyllite) has acquired a new 
interest from the recent announcement by Jeremejew (ante page 57), that 
the variety found in the Schischimskian Mountains in the Urals is the gangue 
of diamonds, which are found abundantly in microscopic crystals imbedded in its 
laminz. The seybertite of this region (the xanthophyllite of G. Rose) is described 
as occurring in talcose slate with serpentine (which also include diamonds), 
while in the Laurentian rocks it is only known in calcareous veinstones with spinel, 
pyroxene, graphite, etc. 

For a notice of the occurrence of leucite in these veins, and also in veins in 
Mexico, see the author’s Contributions to Lithology (this Journal, II, xxxvii, 264). 
According to Garrigou, this rare species occurs both well crystallized and in com- 
pact porphyroid masses, in dioritic rocks (ophites) at Lusbé in the valley of Aspé, 
in the Pyrennees (Bull. Soc. Geol. de Fr., II, xxv, 727). 
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in the rounded forms of certain crystals, which show a process 
of partial solution succeeding that of deposition. A banded 
arrangement of the materials parallel to the sides of the vein is 
often well mariced. Thus, while the walls may be coated with 
crystalline hornblende, or with phlogopite, the body of the vein 
will be filled with apatite, in the midst of which may be found 
a mass of loganite, or of crystalline orthoclase mixed with quartz, 
filling the center of the vein, as already noticed in §36. In 
other instances portions of the vein will be occupied by crystals 
of apatite, pyroxene or phlogopite imbedded in calcareous spar, 
which in some other part of the breadth of the vein, or in its 
prolongation, will so far predominate as to give to the mass the 
aspect of a coarsely crystalline lamellar limestone. Pzisms of 

apatite are often observed extending from either side toward 
t e center of the vein, which in some cases may be filled with 
calcite or another mineral, and in others is a vacant space lined 
with crystals. Drusy cavities of this kind a foot in breadth 
and several feet in length and depth, are sometimes met with 
in these veins in Ontario. 

§40. Further evidence of concretionary origin is seen in the 
manner in which the various minerals incrust each other. Thus 
small prisms of apatite are enclosed in large crystals of phlogo- 
pite, in pyroxene, in quartz, and even in massive apatite; 
crystals or rounded crystalline masses of calcite are imbedded 
in apatite and in quartz, and well-defined crystals of hornblende 
(pargasite) in pyroxene. In another example before me, small 
crystals of hornblende are implanted on a large erystal of 
pyroxene, and both, in their turn, are incrusted by small crystals 
of epidote. Crystalline graphite in like manner is enclosed 
alike in orthoclase, quartz, calcite, phlogopite and pyroxene. 

§ 41. Another noticeable evidence of the concretionary origin 
of these veins is the phenomenon already referred to in § 25, 
where the external skeleton or frame-work of a er ystal is com- 
plete, while the space within either remains empty, or is filled 
with other minerals, often unsymmetrically arranged. This 
condition of things is rendered intelligible by the forma- 
tion of similar hollow crystals during the cooling of certain 
saline solutions, as for example potash-nitrate. Small hollow 
prisms of red and green tourmaline, closely resembling 
the hollow niter crystals, are common in the well-known 
granitic veinstone of Paris, Maine. I have elsewhere refer- 
red to the formation of such moulds or skeleton-crystals as 
having taken place in vein-cavities, and as serving to explain 
ry & cases of enclosure of mineral species (Address to the A. 

Indianapolis, 1871. Amer. Naturalist, vol. v, page 491). 
In addition to the examples there cited, the Laurentian vein- 
stones afford some curious cases. Thus a prism of yellow 
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idocrase half an inch in diameter, from a vein in Grenville, 
Ontario, composed chiefly of orthoclase and pyroxene, is seen 
when broken across to consist of a thin shell of idocrase filled 
with a confused crystalline aggregate of orthoclase, which 
encloses a smal] crystal of zircon. In like manner large crystals 
of zircon from similar veins in St. Lawrence County, New York, 
are sometimes shells filled with calcite. 

§ 42. The rounded forms of certain crystals in the Laurentian 
veinstones, was, I believe, first noticed by Emmons, who observed 
that crystals of quartz imbedded in carbonate of lime from 
Rossie, New York, have their angles so much rounded that the 
crystalline form is nearly or quite effaced, the surface being at 
the same time smooth and shining. This appearance is occa- 
sionally observed in other localities, and is not confined to 
quartz alone, crystals of calcite and of apatite sometimes exhibit- 
ing the same peculiarity. At the same time the orthoclase, 
scapolite, pyroxene and zircon, which are associated with these 
rounded crystals, preserve all their sharpness of outline, as was 
observed by Emmons for the orthoclase in contact with the 
crystals of quartz just described. He suggested that the rounded 
outlines of these crystals were due to a partial fusion, although 
he did not overlook the fact which renders this explanation 
untenable, that the species presenting rounded angles are 
much less fusible than those which, in contact with them, pre- 
serve their crystalline forms intact (Geology of the First Dis- 
trict of New York, pages 57-58). These facts are well shown 
in the apatite-veins of Elmsley and Burgess, Ontario, where the 
crystals of apatite rarely present sharp or well defined forms; 
but, whether lining drusy cavities or imbedded in the calcite or 
other minerals of the veinstone, are most frequently rounded or 
sub-cylindrical masses, while the pyroxene and sphene, which 
often accompany them, preserve their distinctness of form. This 
rounding of the angles of certain crystals appears to me nothing 
more than a result of the solvent action of the heated watery 
solutions from which the minerals of these veins were deposited ; 
the crystals previously formed being partially redissolved by 
some change in the temperature or the chemical constitution of 
the solution. Heated solutions of alkaline silicate, as shown 
by Daubrée, are without action on feldspar, as might be 
expected from the fact observed by him of the production of 
crystals of feldspar, as well as of pyroxene, in the midst of such 
solutions. These liquids would, however, doubtless attack and 
dissolve apatite, which is in like manner decomposed by solu- 
tions of alkaline carbonate, and these latter at elevated tempera- 
tures dissolve crystallized quartz. That this solvent process 
has been repeated during the filling of the veins is seen by a 
specimen in my possession, which shows crystals of calcite 
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previously rounded and enclosed in a large crystal of quartz, 
the angles of which are also nearly obliterated. From the 
alternations in the deposited mineral matters in many veinstones, 
as well as from what we know of the changing composition of 
mineral springs, it is evident that the waters circulating in the 
fissures now occupied by veins, must have been subject to 
periodical variations in composition. 

§ 43. In the Geology of Canada (page 729), I have noticed an 
example of rounded quartz crystals in the veins at the Harvey 
Hill copper-mine in Leeds, Quebec. Large terminated prisms of 
limpid colorless quartz are there found imbedded in compact 
erubescite, their angles being much rounded, while their faces 
are concave, and have lost their polish, retaining only a some- 
what greasy lustre. A thin shining green layer, apparently of 
a silicate of copper, covers the surfaces of the ore in contact with 
the crystals. From the mode of their arrangement in certain 
specimens, it is evident that these prisms of quartz, lining drusy 
cavities, were partially dissolved previous to the deposition of 
the metallic sulphide. 

$44. Some of the more important types of Laurentian vein- 
stones may now be noticed. Those made up of quartz with 
orthoclase, muscovite and black tourmaline, often with zircon, 
are not unfrequent in the Laurentian gneiss, though so far as 
yet observed less abundant than in the gneisses and mica-schists 
of the White Mountain series. It is true, as already pointed 
out, that from the greater softness of the enclosing rocks the 
veins of the latter series are often weathered into relief (§ 20), 
and are thus rendered more conspicuous than those in the 
harder Laurentian gneisses.) Among other examples of this 
first type of granitic veins may be mentioned those in Yeo’s 
Stand among the Thousand Isles of the St. Lawrence, and the 
well known vein in Greenfield near Saratoga, remarkable for 
affording crystals of chrysoberyl. A frequent type among the 
Laurentian granitic veins is characterized by great cleavable 
masses of reddish or reddish-brown orthoclase, with quartz and 
but little mica. With these are sometimes associated equally 
large masses of white or pale-colored albite; these veins are 
sometimes of great size, 100 feet or more in breadth. The 
perthite of Thompson, well known as a cleavable feldspar made 
= of alternate thin plates of reddish-brown orthoclase and 
white albite, forms with quartz a large granitic vein; while the 
agent of the same author is an opalescent or chatoyant al- 

ite which occurs with quartz in another vein in the same region. 
Some of the veins of red orthoclase include large cleavable 
masses of dark green hornblende, occasionally with magnetite. 
A remarkable vein about eighty feet in width, in Buckingham, 
Quebec, is composed entirely of reddish-white orthoclase and 
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cleavable magnetite, the latter in masses sometimes two or three 
inches in diameter, scattered through the feldspar. 

§45. The veins hitherto noticed occur in gneiss, but on the 
river Rouge one consisting of large masses of quariz and albite 
is found in crystalline limestone. A remarkable vein described 
by Sir William Logan in Blythefield, Ontario, traverses alter- 
nate strata of limestone and gneiss, and has a breadth of not less 
then 150 feet. It consists in great part of a coarsely cleavable 
pale green pyroxene (sahlite), with a dark green hornblende, 
phlogopite and calcite. Portions of the veinstone, however, 
consist of an admixture of orthoclase, quartz and black tourma- 
line, showing the transition from the calcareous to the feld- 
spathic type of veins. In Ross, Ontario, a vein holds large iso- 
lated crystals of white orthoclase imbedded with black spinel, 
apatite and fluorite in a base of lamellar pink carbonate of lime. 
One of the most remarkable of these composite veins is in Gren- 
ville, Quebec, and was formerly worked for graphite. It cuts a 
crystalline limestone, itself holding graphite te § phlogopite, and 


has afforded not less than fourteen distinct mineral species, viz : 
calcite, apatite, serpentine, wollastonite, pyroxene, scapolite, 
orthoclase, oligoclase, garnet, idocrase, zircon, quartz, sphene 
and graphite. An adjacent vein abounds in phlogopite, with 
pyroxene and zircon. A not less remarkable vein is that de- 


scribed by Blake in Vernon, New Jersey (this Journal, II, xiii, 
116), in which calcite, fluorite, chondrodite, phlogopite, marga- 
rite, spinel, corundum, zircon, sphene, rutile, menaccanite, py- 
rite and graphite occur. Some of these contain barytine, and in 
one case I have observed natrolite, both seemingly filling cavi- 
ties, and of later origin than the other minerals. The remark- 
able zinciferous minerals, franklinite, zincite and dysluite, 
found in the Laurentian limestones of New Jersey, appear 
from the descriptions of H. D. Rogers to belong to calcareous 
veinstones, Granitic veins are found traversing the magnetic- 
iron ore beds of the Laurentian series. I have described one 
in Moriah, New York, which includes angular fragments of the 
magnetite which forms its walls, and consists of a cleavable 
greenish triclinic feldspar, with quartz crystals having rounded 
angles, octahedrons of magnetite, allanite, and a soft greenish 
mineral resembling loganite. 

§ 46. As regards the order of deposition of minerals in 
these veins, we find apatite enclosed alike in calcite, in quartz, 
in phlogopite, in spinel, in graphite and in pyrite. On the other 
hand, apatite sometimes includes rounded crystals of calcite 
or of quartz; and graphite, which itself encloses apatite, is 
found included alike in quartz, in orthoclase, in pyroxene and 
in calcite, in such a manner as to lead us to conclude that its 
crystallization was contemporaneous with that of all these 
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minerals; while from the other facts mentioned it would appear 
that the order of deposition was subject to variation and to 
alternations. Ina vein in Grenville, large prisms of a white 
aluminous pyroxene (leucaugite) penetrate great crystals of 
phlogopite, while at the same time small crystals of a similar 
mica are completely imbedded in the crystallized pyroxene. 
Many facts relating to the association of various species in 
these veinstones will be found in my essay, but the subject is 
one which still demands careful study. The banded structure 
of these veins is well shown in some of those which contain 
graphite. This mineral, though sometimes irregularly dissemi- 
nated through the veinstone, frequently occurs in sheets or 
layers alternating witk orthoclase, quartz or pyroxene, parallel 
to the walls of the vein and exhibiting a peculiar structure 
due to the formation of successive layers of crystalline 
lamelle more or less nearly perpendicular to the plane of 
deposition. 

§ 47. The veins hitherto noticed, whether feldspathic or cal- 
careous, are generally vertical, or nearly so, and in most cases 
traverse the stratification. Of many of them which have been 
explored to some extent for apatite, mica and graphite, it is not- 
iced that they are subject to great changes in dimension as well 
as in mineral contents. They often appear to occupy short irreg- 
ular fissures, and in some cases are to be described as more or 
less completely filled geode-like cavities rather than veins. 

$48. In the reprint of my essay, already mentioned, several 
veins are noticed in the couaty of Hastings, Ontario, in rocks 
which were at that time referred by the Geological Survey of 
Canada to the Laurentian, but have since been found to belong 
to a younger series. Such are the veins containing argentifer- 
ous fahlerz with mispickel, and that holding native gold with a 

uasi-anthracitic form of carbon, both from Madoc, and also 
the vein already noticed as occurring in the township of Lake 
(§ 36), which contains in one part bismuthine with tourmaline, 
quartz and graphite, and in another part calcite with phlogopite. 
This latter vein occurs in an impure limestone, associated with 
quartzite and micaceous schists, and belonging to a series un- 
conformably overlying the Laurentian, and resembling the 
rocks of the White Mountain series (this Journal, IT, 1, 83). It 
will be noticed that this vein is lithologically similar to those 
of the Laurentian, which are not improbably of the same age. 
Calcareous veinstones like those already described, are not un- 
knewn in the White Mountain rocks in Maine, where are found 
on asmall scale aggregates of crystallized pyroxene, idocrase 
and sphene, and others of calcite with hornblende, apatite and 
graphite ($18), closely resembling the Laurentian veinstones of 
New York and Canada. 
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§49. The various minerals of these calcareous veinstones are 
generally described as occurring in crystalline limestones, 
though C. U. Shepard, H. D. Rogers and W. P. Blake have 
each recognized the fact that these mineral species, with their 
calcareous gangue, belong tc true veins. Emmons, however, 
failed to distinguish between these veinstones and the stratified 
limestones of the series, which, as already stated, often contain 
disseminated many of the same species, though in a less per- 
fectly crystallized condition than in the veinstones. Since the 
latter are clearly seen like dykes to traverse the gneiss, Emmons 
was led to look upon them as eruptive ; and generalizing from 
this, he declared that all the crystalline limestones of northern 
New York were non-stratified rocks of eruptive origin (Geol. 
of the First District of New York, 1842, pages 37-59). This 
view of Emmons was to a certain extent adopted by Mather, 
who while maintaining the stratified character of the crystalline 
limestones of southern New York, admitted the existence of 
eruptive limestones. Von Leonhard had already, in 1833, 
asserted that limestones have sometimes come from the interior 
of the earth in a liquid state, like other igneous rocks, and a 
similar view was at that time maintained by many other 
geologists. Among others we find Rozet asserting the eruptive 
. origin of the crystalline limestones which are associated with 
gneiss in the mountains of the Vosges (Bull. Soc. Geol. de Fr., 
ili, 215-2385). In support of this view could be urged the dyke- 
like form of the calcareous veinstones, which other observers, 
like Emmons, confounded with the bedded limestones. The 
nature and origin of this misconception, were, I believe, first 
pointed out by me in a communication to the American Associa- 
tion for the Advancement of Science in August, 1866 (Can. 
Naturalist, II, iii, 123), and subsequently more at length in the 
essay so often referred to (Report Geol. Survey of Canada, 1863- 
69, p. 182). It was there shown that many of these cal- 
careous veinstones are nearly free from foreign minerals, and 
so closely resemble in lithological characters the stratified lime- 
stones, that the different geognostical relations of the two alone 
enable us, in some examples, to distinguish between them. In 
this connection I called attention to the great dykes of granular 
limestones found traversing gneiss near Auerbach in the 
Bergstrasse, which Bischof has described as true veinstones. 
These endogenous concretionary limestones are in fact to the 
stratified limestones, what endogenous granitic veins are to 
gneiss rocks, 
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Art. XIX.-—Brief Contributions to Zoilogy from the Museum of 
Yale College. No. XVII—Descriptions of North American 
fresh-water Leeches ; by A. E. VERRILL. 


Cystobranchus vividus, sp. nov. Figure 1. 


Body elongated, somewhat depressed, re gre both ways, but 
most so anteriorly. Surface smoothish, but with minute, 


hemispherical hyaline vesicles. Fig. 1. 2 
Length in extension about one 

inch ; breadth in middle to 
‘12 of an inch. Head excen- 


trically pedicellate upon a slen- 
der neck, small, disk-like, 
rounded in front, or somewhat 
heart-shaped with the rounded point forward. Ocelli four, 
small, brownish, placed near the attachment of the neck, on 
each side, those in the anterior pair farther apart. Acetabulum 
large, well-rounded, as wide as the body, disk-shaped, and 
attached nearly centrally. Male organ, when protruded, elon- 
gated, conical, acute, placed just behind the fourth pair of large 
lateral white spots. 

Color of back dusky brown or purplish brown, finely specked 
with stellate points of darker brown, and with three irregular 
rows of conspicuous, small, round, opaque white spots along 
the upper surface of the back. Sides with a row of about 16, 
larger and more conspicuous, semicircular, white spots along 
the margin, each consisting of a cluster of 3 to 9 small round 
spots, enclosing a more transparent area in which a diaphanous 
pulsating vesicle or enlarged vessel may be seen to protrude at 
each dilation. Lower surface of body light grayish, specked with 
darker and often with obscure transverse bands of whitish; 
acetabulum similar in color to the body, with small round 
white spots, the margin more or less radiated with lighter and 
darker. Upper surface of head similar to the back, the sides 
and front lighter. 

West River, near New Haven, on Fundulus pisculentus, 
November and December, 1871,—F. S. Smith; Savin Rock, 
in salt water, among eel-grass,—Prof. J. E. Todd. 

This very active species lives in both fresh and salt water. 

The transparent lateral vesicles referred to are probably 
organs of respiration, analogous to the much more highly devel- 
oped branchial appendages of Branchiobdella. 

Ichthyobdella Funduli, sp. nov. 
Body smooth, distinctly annulated, subterete, thickest at 


about the posterior third, tapering considerably toward the 
head, and slightly posteriorly. Length about ‘75 of an inch; 
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greatest diameter about ‘08. Head small, rounded in front, 
scarce'y explanate, and separated only by a slight constriction 
from the body. Ocelli two, distinct, well separated, placed 
near the posterior part of the head: two others, very small and 
scarcely distinguishable in my specimens, are placed in front of 
these. Acetabulum scarcely wider than the body, obliquely 
attached, sessile, and scarcely separated by a constriction from 
the body. Color light green, finely specked with dark green 
and brown points. 

West River, on Fundulus pisculentus, Nov. and Dec., 1871,— 
F. S. Smith; near New Haven, on the same fish,—Prof. J. E. 
Todd. 

This species differs greatly, in the form and arrangement of 
the acetabulum and head, from the typical - ga of the genus, 
and when living specimens can be carefully studied, may re- 
quire separation. 

Ichthyobdella punctata Verrill, from Lake Superior, described 
in the December number of this Journal, is the only other 
species of this genus known to me from the fresh-waters of this 
country, but others probably exist. In addition to the charac- 
ters mentioned for the last species, the specimen has a median 

ale dorsal line and a row of eight spots on each margin, alter- 
nate with the dark punctate bands. 


CLEPSINE Savigny. 


This genus is very abundantly represented in our waters, 
both in individuals and species. Although but two recogniz- 
able species have hitherto been described from this country, 
several others are very frequently met with, and are widely dis- 
tributed. They are most frequently found adhering to the 
under surfaces of floating logs and old pieces of boards, or be 
neath the loosened bark of submerged branches and trunks of 
decaying trees. Occasionally they adhere to the lower surface 
of turtles or other animals, but they seldom, if ever, suck blood. 
They feed upon insect larvee, small worms, etc. Most of the 
> ge are elegantly, and some are quite brilliantly colored, but 
the colors are often quite variable in the species, and cannot be 


relied upon for distinguishing them, without other characters of 
more importance. When disturbed, these species curl them- 
selves 3 after the manner of “ pill-bugs” and certain insect 


larvee. The young adhere in a group to the posterior part of 
the lower surface of the body of the parent, by means of the 
posterior sucker, and before quitting the parent usually present 
the essential characters and often nearly the pattern of color of 
the adult, though paler. 
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Section A. Ocelli 2, separate or confluent. 
Subsection a. Back smooth. 


Clepsine parasitica Diesing. 

Hirudo parasitica Say, Major Long’s 2nd Expedition to the source of St. 
Peter’s River, Lake Winnepeek, etc., vol. ii, p. 266, 1824. 

Clepsine parasitica Diesing, Systema Helminthum, vol. i, p. 450, 1850. 

Body smooth, but distinctly annulated, much depressed, 
broad, tapering anteriorly to the obtusely rounded head, broad 
and emarginate posteriorly, with a broad round posterior sucker 
or acetabulum, about half of which is exposed behind the end 
of the body. Length in extension 8 inches; greatest breadth 
‘8 to ‘5 of an inch, according to the degree of extension. Ocelli 
usually united into one inconspicuous spot, placed near the 
anterior margin of the head; two or three other minute black 
spots, somewhat resembling ocelli, sometimes occur along the 
margins of the head anteriorly. 

Upper surface variegated with green, yellow, and brown; 
the ground-color is usually dark greenish brown, with a broad 
median vitta of pale greenish yellow, which at intervals ex- 
pands into several large irregular spots; unequal, oval, and 
rounded spots are also irregularly scattered over the back. The 
entire margin is surrounded by a series of alternating square 
spots of dark green and yellow. Lower surface longitudinally 
striped with numerous purplish brown and black lines, the 
margin spotted like that of the upper side. 

West River, near New Haven, on lower side of floating wood, 
and at Norway, Maine,—A. E. Verrill; frequent in the lakes 
pa North-western States, adhering to the sternum of tortoises, 

ay. 

This species is one of the largest and most conspicuously 
colored of the genus. 

Clepsine picta, sp. nov. 

Body smooth, much depressed, broad posteriorly, somewhat 
tapering anteriorly, about 2°50 inches long in extension; vary- 
ing in greatest breadth, from ‘25 to 80 of aninch. Acetabulum 
large, rounded. Ocelli two, close together, and sometimes con- 
fluent, surrounded by a triangular white area, which extends 
backward. Color of upper surface dark brownish green, finely 
variegated with orange; toward the margins the green becomes 
brighter; a row of semicircular orange spots, centered with 
aalcadie or white, extends along each margin ; small, distant, 
flake-white spots are scattered over the upper surface, and 
arranged in about five irregular longitudinal rows. Acetabulum 
varied with green and orange, the green forming rays toward 
the margin, alternating with salmon-colored spots. Lower sur- 
face darker than the upper, deep greenish on the central part. 
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Another variety agrees in most respects with the preceding, 
but has a median brown line along the back, interrupted by 
about six, irregular, light green blotches, the last one largest 
and elongated ; the rest of the back purplish brown, varied 
with greenish, the colors appearing as if in fine checks, owing 
to lighter and darker lines running in both directions ; a row of 
rounded light green spots on each side, midway between the 
dorsal line and margins, and a row of flesh-colored, semicircular 
spots, alternately large and small, along the margin. Acetabu- 
lum varied with light purple and flesh-color. Lower surface 
pale bluish with lighter in 

A young specimen, about ‘75 of an inch long, had the same 
pattern of color; but the upper surface was lighter, reddish 
brown, and the dark brown lobes of the intestine were visible 
through the integuments, 

Other variations of color were observed. In some the 
blotches interrupting the median brown line were dull orange 
and the marginal spots were orange-yellow ; the sides of the back 
were orange-brown, thickly weed with dark brown and with 
a row of small pale green spots on each side; lower surface 
plain purplish brown; and there was a whitish spot in front of 
the ocelli. In one specimen the dorsal brown line was not 
interrupted, and the back was finely variegated with green, 
orange, and flesh-color, the green in stellate specks, with a 
row of small white spots on each side; the marginal spots pale 
orange-yellow. 

Whitneyville Lake and West River, near New Haven, com- 
mon, on submerged or floating wood, and beneath dead bark,— 
A. E. Verrill. 


Clepsine modesta, sp. nov. Figure 2. 


Body in extension elongated, tapering and very slender an- 
teriorly, broader and obtusely rounded posteriorly. Length 1% 
inches in extension. Back smooth, Fig. 2. 


faintly annulated, translucent. Head _— 
small, obtuse, whitish. Ocelli two, 
black, near together. The general . 
color above is pale purplish brown, : 
or purplish flesh-color with minute specks of brown, and very 
small round spots of dull yellow, and often of light green; mar- 
gins and a median dorsal line pale. Acetabulum moderately 
large, whitish. Auditory vesicle or “cervical gland” placed 
near the head, small, rounded, slightly prominent, conspicuous, 
deep brown, surrounded by a whitish circle. Lower surface pale 
purplish. The attached young, about ‘3 of an inch long in ex- 
tension, were slender, whitish, and sub-diaphanous, with the 
brown intestine showing through posteriorly. 

Am. Jour. Series, VOL. III, No. 14.—Fers., 1872. 
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West River and Whitneyville Lake, with the preceding, 


common. 
Subsection b. Back papillose. 


Clepsine ornata, sp. nov. 


Body somewhat depressed, rather broad and obtusely rounded 
posteriorly, in extension tapering, but not slender, anteriorly, 
about 1°25 inches long. In contraction elliptical, and about 20 
broad in the middle. Back with a median papillose dorsal 
carina, and two similar ones midway between it and the margins. 
Head broad, acuminate, whitish in front and at the margin. 
Ocelli united into a single, small, transverse spot, situated at 
the edge of the white area. Acetabulum moderately large, 
round, about half of its breadth exposed behind the end of the 
body. 

A dark green line passes along the median carina, interrupted 
anteriorly by several transverse orange vitts, and farther back 
by some pale orange spots; the first of the transverse spots or 
vittze is pale orange, and is just behind the white area of the 
head; this is followed by a transverse greenish brown one, 
which is succeeded by a longer transverse orange one; farther 
back is another transverse vitta, or band, of the same color. 
The posterior part of the back and upper side of acetabulum 
are flesh-color, specked with pale orange and purplish. The 

apillee of the lateral carine are partly orange and partly brown. 

he margin is pale purplish, with conspicuous squarish spots, 
alternately bright green and orange. The rest of the upper sur- 
face is variegated with bright green and pale brown, and 
specked with darker brown. Lower surface pale green, with a 
median light line; the margins colored as on the upper side. 
*,The attached young, June 6th, were about ‘12 of an inch 
long, and very slender in extension. Anteriorly they were 
purplish red with bright red specks, and with a median row of 
red points, while several median white spots occupied the posi- 
tions of the large transverse orange spots of the adults. Pos- 
teriorly the branched lobes of the intestine gave a greenish color 
to the body. Ocelli closely united into # transversely triangu- 


lar or bilobed spot of bright red. 
West River, on the lower sides of submerged wood and 


pieces of boards. 
Clepsine papillifera, sp. nov. 

Body decidedly convex above, broad and obtusely rounded 
behind; in extension long, slender, and tapering anteriorly. 
Length, when extended, about 1 inch; greatest breadth, in con- 
traction, about 20 of an inch. Back covered with small, dis- 
tant, subconical papille, arranged in transverse rows, of which 
the anterior contain about three papilla, and the posterior ones 


] 
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eight or nine. Head small, narrow, subacute, white in front. 
Ocelli two, distinct, but close together, black, placed at the pos- 
terior edge of the white area. Color above obscure yellowish 
brown, produced by alternating narrow lines of flesh-color and 
olive-brown, which are crossed by fine longitudinal lines of dull 
olive-green, giving a checkered appearance under the micro- 
scope. The dorsal papille are specked with opaque white at 
the tips, and usually surrounded by a darker spot of olive green 
at the base. 

West River and in small tributary streams, among the stems 
of water plants and on floating wood, common,—A. E. Verrill. 

Variety b. Specimens taken in Whitneyville Lake, Oct, 4th, 
carrying young, differ considerably from the preceding, and may 
prove distinct. These have the form of body, head, and 
ocelli as described, but the tubercles of the back are less nume- 
rous, forming a single median row anteriorly, which becomes 
double posteriorly, where there is also a row on each side, mid- 
way between it and the margin. The general color above is 
dull greenish yellow, transversely and longitudinally lined with 
lighter; the tubercles are dark brown, and small flesh-colored 
spots are scattered over the back, but form rows posteriorly. 
Lower surface lighter. 

Variety c. One specimen, perhaps distinct, has the ocelli 
united into a single spot, and the back covered with numerous 
small, scattered papille. The color was not recorded. 


Section B. Four ocelli. 
No American species belonging to this section are known to 
me. 
Section C. Six ocelli. 
Sub-section a. Back smooth. 


Clepsine pallida, sp. nov. Figure 8, a; head enlarged. 


Body depressed, broad and obtusely rounded posteriorly, 
tapering, but not very slender, anteriorly ; about 1 inch long 
in extension, and 15 of an inch broad incon- a Fig.3 6 
traction. Back smooth, somewhat convex. 

Head obtuse, with six ocelli, those of the ante- 
rior pair nearer together. Acetabulum rather 
small. Intestine whitish, showing through the 
integuments, with two large anterior lobes and about six smaller 
lateral ones. Auditory vesicle very distinct. Color above pale 
yellowish, with scattered blackish specks and with a mrt 4 
light line, interrupted by a row of a istant, small, black spots. 


Beneath pale flesh-color. 
West River, with the preceding,—A. E. Verrill. 
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Sub-section 6. Back papillose. 


Clepsine elegans, sp. nov. Figure 3, 6; head enlarged. 

Body depressed, strongly annulated, broadly rounded poster- 
iorly, tapering, but not slender, anteriorly. Length in exten- 
sion about 1°25 inches; breadth in contraction ‘20 of an inch. 
Acetabulum moderately large, projecting considerably beyond 
the posterior end of the body. Head small, obtusely pointed, 
white in front and along the edges. Ocelli six, the three pairs 
close together, on the white area of the head, those of the 
middle pair largest, black. Back covered with distant, slight] 
elevated, yellow papille. Color olive-green, thickly 
especially toward the margins, with purplish-brown, and with 
dark-brown transverse lines corresponding with the intervals 
between the annulations; anteriorly there is a pale yellowish- 
green median line; a slight distance from the middle there is, 
on each side, a narrow black line extending the whole length, 
and between these and the margins there are other faint longi- 
tudinal lines. Along each margin there is a row of about six, 
sulphur-yellow spots, and a few smaller raised yellow spots 
are scattered over the back, the anterior ones often becoming 
greenish. Lower surface pale green specked with brown, and 
with a light median and two black longitudinal lines, corres- 
ponding to those above. 

West River, with the two preceding,—A. E. Verrill. 

This is a very active species. It adheres firmly by means of 
its posterior sucker, but when much litatted, quickly rolls 
itself into a ball. One of the specimens, taken June 6th, car- 
ried about a dozen slender young ones, of a pale pink color. 

In addition to the preceding species, Clepsine oniscus Diesing 
(Blainville sp.) and Clepsine swampina Dies. (Bosc sp.) have 
been indicated from North America. The first has not been 
described sufficiently to be recognized, all the characters men- 
tioned applying equally to nearly every species of the genus. 

Clepsine swampina Diesing is thus described. ‘ Body sub- 
elliptical, depressed, anteriorly narrowed, above transversly 
sulcated, below plumbeous. Ocelli six, two closely approxi- 
mate. Acetabulum orbicular. Length 6-7 lines, width 3 


lines.” 
Carolina, upon the surface of tortoises and frogs,—Bose. 


Tnostomum coccineum Wagler. 
Isis, 1831, p. 533; do. 1832, p. 53; Diesing, Sitzungsb. der kais. Akad. der 
Wissenschaften, xxxiii, p. 495, 1859. 
This genus is remarkable in having no ocelli, and no folds, 
lobes, nor plications within the mouth and cesophagus. 
Mexico,—Karwinsky. 
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Nephelis quadristriata Grube. 


Famil. des Annel. pp. 110 and 149; Diesing, Sitzungsberichte der kaiserlichen 
Akad. der Wissenschaften, Math.-Naturwiss. Classe, xxxiii, p. 496, 1859. 

Body in extension 2 to 4 inches long by ‘12 to ‘25 broad, 
slender, subterete, tapering to the anterior end ; in contraction 
broader and somewhat depressed posteriorly, the sides rounded. 
Posterior sucker large, nearly as wide as the body, to which it 
is broadly attached. Mouth rather large, suborbicular, the 
upper lip a little expanded, rounded in front, wrinkled within, 
smooth externally and not distinctly annulated. The cesopha- 
gus has the three longitudinal folds slightly prominent, rounded 
at their exterior ends. Six ocelli were all that could be dis- 
tinguished ; of these those of one pair, situated on the front of 
the first segment, are much the largest; two pairs of much 
smaller, inconspicuous ones, are placed weli apart on the sides 
of the buccal segment. Arnal orifice large, with a raised border, 
situated a little in advance of the posterior end of the back. 

Color above brownish-black, dark-brown, fuscous, or dark 
cinereous, with four longitudinal rows of irregular, nearly con- 
fluent, black spots, intermingled with light-brown or grayish 
spots, which often also form the center of the black spots. 
Lower surface plain brown or fuscous, usually a little lighter 
than the back. 

New Haven and Farmington, Conn.,—A. E. Verrill: Fal- 
mouth, Mass.,—Dr. Edw. Palmer. This species is very common 
in the fresh waters of New England. 


Nephelis lateralis Verrill. 


Hirudo lateralis Say, Long’s Second Expedition, vol. ii, p. 267, 1824; Diesing, 
Syst. Helm., vol. i, p. 474. 

Nephelis lateralis Verrill, this Journal, ii, p. 451, 1871. 

The original specimens, described by Say from the waters 
between Rainy Lake and Lake Superior, were dull livid with 
“a few very remote minute black points, and a rufous line along 
each side;” the ‘six ocular points are placed in a regularly 
curved line.” 

A specimen from New Haven appears to belong to the same 
species. This was 3 or 4inches long in extension, and ‘15 to ‘25 
wide; rather slender and subterete anteriorly, somewhat de- 
pressed posteriorly, with the margins rounded. Head obtusely 
rounded in front, not very distinctly annulated. Ocelli six, 
distinct, with faint indications of another pair ou the first seg- 
ment ; the front pair on the first segment are very distinct and 
much larger than any of the others, well separated, round 
and blackish ; the two pairs on the sides of the buccal segment 
are very small and well separated. Acetabulum as wide as the 
body when extended, with a circular row of blackish sub- 
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marginal spots. The three folds of the cesophagns are about 
as in the preceding species. The color above is dull dark 
orange-brown, with numerous fine longitudinal lines, alternately 
darker and lighter, and with many small irregular black spots 
scattered unevenly over the surface, except along the middle of 
the back ; an obsure reddish line passes along each side near 
the margin, apparently due to an internal vessel showing 
through the integuments. Lower surface plain, dull orange- 
brown, somewhat lighter than the back. Head light flesh-color. 
Whitneyville Lake,—A. E. Verrill. 


Nephelis marmorata Verrill. 


Hirudo marmorata Say, op. cit., p. 267. 

(?) Nephelis punctat.. Leidy, Proc. Acad. Nat. Sci. of Philad., 1870, p. 89. 

This species, found by Say associated with the preceding, 
appears to differ in no important particulars, and may be only 
a differently colored variety of the samespecies. Itis described 
as blackish or fuscous, with irregular whitish or light colored 
spots; beneath pale, generally immaculate, but sometimes with 
confluent black spots. Ocular points six, in a regularly curved 
line. 
When a larger series of living specimens from various locali- 
ties can be studied, the three preceding forms, admitted here as 
species, may prove to be mere varieties of one species, no less 
variable than the Nephelis vulgaris of Europe. The agreement 
in the number and arrangement of the oce‘li is very close in 
the three forms. 

The leech described by Dr. Leidy from the vicinity of Phila- 
delphia, and Beverly, N. J., appears to differ in no essential 
characters. It was blackish olivaceous above, the annuli 
minutely punctate with yellowish olivaceous or dusky white, 
and narrowly bordered with the same; beneath grayish. 


Nephelis fervida Verrill, described in the December number 
of this Journal, from Lake Superior, appears to be quite dis- 
tinct from any of the preceding, judging from the preserved 
specimens. The eight ocelli are all small and nearly equal. 

he color when living was bright brick-red, but the preserved 
specimens show many faint longitudinal lines of brown. 

Egg-capsules, apparently of this species, were found in 
August by Mr. Smith, attached to the leaves of Nupha, in a 
small lake near Simmon’s Harbor. These are broad oval or 
elliptical, above smooth and convex, translucent yellowish 
brown, with a thin, flat, lighter border, each end prolonged 
slightly into a short tubular neck, with a terminal orifice. 
Lower surface flat. Each contained two, three, or more young 
leeches, mostly upwards of half an inch long, plain «whitish, 
with eight distinct black ocelli. The largest capsule was ‘45 of 
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an inch long by 85 wide, including the margin; the smallest 
was ‘87 long by ‘30 wide. 


NEPHELOPSIS, gen. nov. 


Body broad and flattened behind the clitellus, rounded and 
tapering in front of it. Upper lip large, dilated, wrinkled and 
radiately sulecated beneath; cesophagus with three broad folds 
as in Nephelis. Intestine simple, resembling that of Trocheta. 
Ocelli eight in the typical species. External male organ ex- 
panded at the end into a disk-like form with a raised margin 
and depressed center, in which there is a four-lobed orifice as in 
Trocheta. The internal male organs resemble those of Au/as- 
lomum and Hirudo, the testicles being rather large rounded 
or pyriform vesicles, apparently but eleven on each side. 

This genus has a remarkable combination of the characters 
of Nephelis, Trocheta and Aulastomum. In general habit and 
form of body it is much like Zrocheta, but there are no maxille. 


Nephelopsis obscura, sp. nov. 

Body much elongated in extension, depressed posteriorly, 
distinctly annulated, a little rugose anteriorly, in contraction. 
Length in extension 4 to 5 inches; breadth ‘25 to ‘85 of an inch. 
Head obtusely rounded in front. Ocelli eight; two pairs on 
the first ring near the front, the inner pair larger, well separated ; 
two pairs on the sides of the buccal segment, small, distant, the 
upper pair a little below the level of the outer pair of anterior 
ones. Inner surface of the upper lip very rugose, the sulca- 
tions and folds diverging outwardly. Mouth large; folds of 
the cesophagus broad, prominent, the outer end pointed, tri- 
angular. Anal orifice large, with raised borders, on the dorsal 
surface, a little in advance of the posterior sucker, which is 
large, rounded, the disk expanded and considerably larger than 
the pedicle. Clitellus much thickened; male organ short, pro- 
truded as a low truncate cone, with disk-shaped end. When 
examined by transmitted light, a row of eleven rather large 
translucent, pyriform spots may be seen midway between the 
dark intestine and the flattened margin, which appeared to cor- 
respond with the testicles. Color, above and mg dull, dark 
brown, umber-brown, or fuscous, usually with numerous ob- 
scure, narrow, longitudinal stripes of lighter and darker brown. 

Maison, Wisconsin, very abundant in the lakes near the 
E. Verrill. 

his species was taken in May, 1870, when numerous egg- 
capsules were also found attached to the stones along the shores. 


Aulastomum lacustre Leidy. 
Proceedings Acad. Nat. Sciences of Philadelphia, for 1868, p. 229. 


This species, well described by Dr. Leidy, has 10 ocelli; eight 
in the upper lip, the last pair separated by an annulus from 
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the others. Male aperture in the 24th annulus; female orifice 
in the 29th. (sophagus capacious, with twelve folds. “Jaws 
thin, small, when at rest included in pouches formed by an 
eversion of the mucus membrane. Teeth 12 in number to 
each jaw, bilobed at base.” Color throughout olive-green, 
closely maculated everywhere with confluent spots of a darker 
hue of the same color. A variety was lighter green with 
fewer spots of black. 
Twin Lake, Minnesota, and Lake Superior,—Leidy. 


SEMISCOLEX Kinberg. 
Ofversigt af Kongl. Vet. Akad. Foérhandlingar, xxiii, p. 357, 1867. 


According to Kinberg this genus has the following charac- 
ters: maxille wanting; pharnyx with a transverse sulcus he- 
low the posterior margin of the buccal segment, and below that 
provided with longitudinal sulci; habit of Hirudo. 

Semiscolex juvenilis Kinb., loc. cit. 

This, the typical species, has a smooth body with a narrow 
median dorsal fascia, and a series of spots on each side. 
Cephalic lobe a little elongated, three-annulate; ocelli eight, 
with the fourth pair on the second segment of the body ; ab- 
dominal orifice in the 26th segment ; segments 97 ; length 40™™. 
Montevideo, in fresh-wat. 

The following species, although evidently allied to Semiscolez, 
differs decidedly in the structure of the cephalic lobe and 
pharynx, and in having ten ocelli. These characters seem to be 
of generic value. 

HEXABDELLA, gen. nov. 


Body depressed posteriorly. Cephalic lobe prolonged, com- 

osed of four segments, with three longitudinal folds beneath, 
followed by three transverse fleshy lobes, or folds ; below these 
the cesophagus is furnished with six longitudinal plications. 
Ocelli ten; the fourth pair on the buccal segment, the fifth on 
the second segment behind the buccal. Anus dorsal, at the 
posterior end of the body. Acetabulum round, separated from 
the body by a deep constriction. 

Hexabdella depressa, sp. nov. 

Body strongly annulated, broad and much flattened posterior 
to the clitellus, tapering and somewhat rounded in front of it. 
Length, in partial contraction, 150 inches; breadth -40. Head, 
or cephalic lobe, somewhat elongated, rounded in front, with 
four annulations, the first or terminal one oval, separated from 
the following by a decided depression, or fossa. Ocelli ten; the 
first pair, near together on the posterior edge of the first cephalic 
segment, the second pair on the second, and the third on the 
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third segment, form a nearly regularly curved line ; those of the 
fourth pair are on the sides of the fifth or buccal segment ; and 
those of the fifth are on the seventh segment, or the third of the 
body. Cephalic lobe divided beneath into three broad lobes 
by two deep sulcations, each lobe subdivided into smaller ones 
by less marked, divergent grooves. Behind each of the three 
lobes there is an elevated, transverse, rvunded, fleshy lobe or 
fold; behind these, and separated by a deep groove, ‘there are 
six well-marked plications i in the cesophagus. Anus with ele- 

vated, crenulate borders. Male organ between the 24th and 
25th segments of the body. Acetabulum round, of moderate 
size. Color of the preserved specimen, dark slate- brown, above, 
with few irregularly scattered remote black spots, and with still 
fewer, small, white specks. Beneath lighter slate-brown, with 
very few black spots, toward the margins. 

Near New Haven,—A. E. Verrill. 


DEMOCEDES Kinberg, loc. cit., p. 356. 

This genus, according to Kirberg, has “ three muscular, com- 
pressed, edentate maxillse,” with the habit of Hirudo. The two 
species first named by him are from Port Natal and have 10 
ocelli. The remaining species has but 8 ocelli, and is described 
as follows. 


Democedes maculatus Kinberg, loc. cit., p. 356. 

Body tuberculose, with minute tubercles, cinereous, with 
irregular black and white spots ; cephalic lobe 5- or 6- annulate ; 
ocelli 8; fourth pair on the buccal segment ; abdominal orifices 
in the 25th and 80th segments; segments 94; length 88™™. 

Wisconsin, —Kumlin. 


MACROBDELLA, gen. nov. 


Body strongly annulated, stout, broad, depressed throughout, 
tapering but little. Cephalic lobe large, rounded in front, com- 
posed of five segments, its lower surface rugose with longitudi- 
nal sulcations, and at the base having a transverse fold, which 
forms sockets for the protection of the maxille, when retracted. 
Maxille three, stout and prominent, the outer edge denticulate, 
with about 50 to 60 teeth. Nine plications within the cesopha- 
gus. Stomach voluminous, divided into several compartments, 
with very large and irregular dilations or pouches on each side. 
Ocelli ten. Male orifice between the 26th and 27th* segments 
behind the mouth; vulva between the 3lst and 32nd. Anal 
opening dorsal, in advance of the posterior sucker. 

This genus has a remarkable combination of the characters of 
several diverse genera. It has, like Bdella, sulcations on the 


* Leidy says that the male orifice perforates the 25th annulus, but he appar- 
ently excludes the buccal segment from his count. 
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cephalic lobe, beneath; maxillee similar to those of Hirudo, but 
more prominent; a plicated cesophagus, similar to that of 
Aulastomum ; a stomach most like that of Hemopis ; internal 
reproductive organs similar to those of Hirudo; while the 
external male organ is more like that of Haemupis. The genus 
differs from all the others, however, in the situation of the 
genital orifices, in the form of the maxille, the number of 
plications in the cesophagus, etc. It includes one of the 
stoutest, largest, and most powerful of the leeches hitherto 
described. 


Macrobdella decora Verrill. Figure 4; a maxilla. 
Hirw.o decora Say, Long’s Second Expedition, vol. ii, p. 268, 1824; Diesing, Sys- 

tema Helm., i, p. 474; Leidy, Proc. Phil. Acad. Nat. Sci., 1868, p. 230. 

Body large, stout, broad, considerably depressed throughout; 
in extension much elongated and gradually tapering anteriorly, 
strongly annulated. Length of the larger Fig. 4. 2 
specimens 12 inches or more; greatest 
breadth upwards of an inch. Head 
rounded in front, the cephalic lobe capa- 
ble of considerable dilation, consisting, 
apparently, of five segments. Ocelli ten ; 
the first pair between the second and 
third segments ; the second on the third ; 
the third on the fourth; the fourth pair 
on the sixth or buccal; and the fifth on 
the ninth segmer‘, or fourth behind 
the mouth. Cephalic lobe rugose and wrinkled beneath, and 
with conspicuous longitudinal suleations, of which three, corres- 
ponding with the maxille, are deepest; posteriorly with a con- 
spicuous semicircular fold, surrounding and partially concealing 
he maxillz, when retracted into their fosse. Maxille thick, 
very prominent, higher than broad, outer edge rounded in front, 
and finely and closely denticulate (figure 4). Below each max- 
illa, in the oesophagus, is a broad plication or fold, which divides 
into two a short distance beyond; alternating with these are 
three simple narrower folds, making nine in all. External male 
organ stout, conical, the broad wrinkled base rising from the 
24th to the 30th segments; the terminal portion smoother, with 
six sulcations; the orifice small, with six lobes. Female orifice 
also with small lobes, surrounded by a slightly elevated area, 
formed upon the 81st and 32nd segments; posterior to these 
there are conspicuous rugose elevations on the 36th and 37th, 
and on the 38th and 89th segments, with less marked ones on 
two or three of the previous and following segments; correspond- 
ing to these rugosities, there are well developed internal glands. 

The reproductive organs are here described from preserved 
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specimens of large size, taken in the breeding season, in spring. 
At other seasons and in smaller specimens, these charac ers are 
not so obvious. Acetabulum large, separated from the body by 
a well marked constriction. 

Color above, dark livid brown, or olive-green, with a median 
dorsal row of about 20 to 22 bright or pale red spots, which are 
sometimes obsolete, and a row of rounded black spots near each 
margin, corresponding in number and nearly in size with the 
red ones. Lower surface bright or dark orange-red, or reddish 
brown, sometimes with black spots near the margins. 

Vermilion River,—Say ; Norway, Maine; in many lakes and 
streams in other parts of Maine; and in streams and ponds near 
New Haven,—A. E. Verrill; Minnesota,—Dr. Leidy. 

This species is very common and widely diffused in the fresh- 
waters of the northern United States. Its range northward 
and southward is unknown. It is the only true blood-sucking 
leech known to me from the Atlantic States. It is capable of 
drawing blood from the human skin, but ordinarily subsists 
upon frogs and tadpoles. It often attaches itself to the throat, 
and speedily kills them, even when of large size. It is fre- 
quently used instead of the imported leeches by physicians, 
and is equally efficacious. 

The following species, which I have not seen, have been 
described from North America: 

Hirudo ornata Ebrard, Nouv. Monog. Sangs., p. 55. North- 
western America. 

Hirudo(?) Costaricensis Grube and CErs.; Diesing, op. cit., p. 
509. Costarica,—CErsted. 

Hirudo Billberghi Kinberg, op. cit., p. 356, 1867. Montevideo. 
This species is described as having eight ocelli, with the genital 
orifice in the 28th segment. It probably belongs to some 
other genus. 

Oxyptychus striatus Grube, Fam. d’Annel., p. 110, 148; Dies- 
ing, op. cit., p. 510. Montevideo,—Burmeister. 

Centropygus Jocensis Grube and (Erst., 1857; Dies., op. cit., 
p- 511. St. Joce, Central America,—(CErsted. 


SCIENTIFIC INTELLIGENCE. 
I. CHEMISTRY AND PHYSICS. 


1, On a new double salt of Thallium.—For the purpose of pre- 
paring thallous platino-cyanide, Friswett mixed fot solutions of 
thallous carbonate and potassium platino-cyanide. In a few 
moments, while the solution was yet warm, tufts of splendid 
bronze-green dichroic crystals began to grow from the walls of 
the beaker. These were collected, and dried at 100°. By trans- 
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mitted light they are magnificent crimson-red in color, while by 
reflected light they are of an intense bronze-green, with a metallic 
luster so strong as easily to be mistaken for brass chips. Upon 
examination, this salt proved not to be the platino-cyanide in 
question, but a compound of thallous carbonate with thallous 
platino-cyanide, having the formula Tl,PtCy,, T],CO,. Its for- 
mation may be represented thus :— 
K,PtCy,+(T1,CO,), =TIl,PtCy,, Tl,CO,+K,CO,. 

Treated with warm nitric acid, it effervesces, leaving a pink 
residue of thallous platino-cyanide. It is nearly insoluble in cold 
water, and dissolves with difficulty in hot. It may be recrystall- 
ized from a hot solution of thallous carbonate. Its aqueous solu- 
tion is colorless, and yields no absorption bands to spectroscopic 
examination. The crystals are cubes, sometimes so united together 
as to produce needles. 

Thallous platino-cyanide—obtained by decomposing barium 
platino-cyanide with thallous sulphate—occurs in yellowish-white 
crystals, entirely destitute of any dichroic properties.—J. Ch. Soc., 
II, ix, 461, July, 1871. : G. F. B. 

2. On Aurine.—DA LE and ScHoRLEMMER have made an examina- 
tion of commercial aurine—obtained by the action of concentrated 
sulphuric acid and oxalic acid upon phenol. They find that this 
aurine (called also yellow coralline) is a mixture, and have suc- 
ceeded in separating from it the pure coloring matter. When 
crystallized from hot acetic acid —its best solvent—it is obtained 
either in the form of splendid chrome-red needles, with an adaman- 
tine luster, having the composition C,,H,,0,,(H,O),; or in 
smaller dark-red needles having a steel-blue reflexion, with the 
composition C,,H,,O,, 24(H,0). Both lose their water at 160°, 
and assume a fine beetle-green luster, producing the anhydrous 
compound C,,H,,O,. By heating the red solution of this sub- 
stance in an alkali, with granulated zine, it is reduced, becomes 
colorless, and gives, with acids, a white crystalline precipitate, 
crystallizing from acetic acid in thick monoclinic prisms, having 
the formula C,,H,,O,. Pure aurine heated with zinc-dust, 
yields benzol and other bodies having a higher boiling-point. 
—dJ. Ch, Soc., Il, ix, 466, July, 1871. Ber. Berl. Chem. Ges., 1V, 
574. G. F. 

3. On the preparation of Camphoric acid.—W REDEN proposes 
the following method for preparing camphoric acid:* A solution 
of about 150 grams of camphor in two liters of nitric acid of 
specific gravity 1°27 (two volumes commercial acid diluted with 
one volume water) is heated on the water-bath in a capacious 
narrow-necked flask, until no more nitrous fumes are produced. 
The flask should be furnished with a wide glass tube narrowed at 
its lower end, to convey the fumes into a chimney. This tube 
may be fastened to the flask by a plaster of paris luting. With 
the above quantity of materials, the process is terminated in 50 


[* Slides for the microscope, prepared with this substance in the same way 
as salicin, are magnificent objects with polarized light —G. F. B.] 
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hours, and the yield from 1°5 kilograms camphor is from 725 to 
805 grams crystallized camphoric acid.— Ber. Berl. Chem. Ges., 
iv, 570. July, 1871. G. F. B 
4. On the Synthesis of Ovxaluric acid.--By the action of 
ethyloxyoxalyl chloride upon urea, Henry has succeeded in form- 
ing oxaluric acid. The reaction takes place according to the 
equation :— 
Cl _ pw O 
0,0, oc,H,t© 1 C,0,—00,H, THO 
These bodies act upon each other at ordinary temperatures with 
evolution of great heat. No hydrochloric acid gas is evolved, it 
being combined with the urea; hence twice the quantity of urea 
required by the above equation must be used. A hard crystalline 
mass results, from which after cooling, the excess of urea is ex- 
tracted by water or alcohol. The residue recrystallized from boil- 
ing water = ethyl oxalurate in the form of fine, white, silky 
needles, which are tasteless and anhydrous, slightly soluble in 
cold, more so in hot water, easily soluble in acids, alkalies, and 
ammonia. Heated to 160° to 170° it melts, evolving oxamethane 
and leaving cyanuric acid. Boiling with water decomposes it, 
yielding oxaluric acid. Heated with alcoholic ammonia to 100° it 
yields oxaluramide.— Ber. Berl. Chem. Ges., iv, 644, July, 1871. 
G. F. B. 
5. On the Coloring matter of Cochineal—LikBERMANN and 
vAN Dorp have recently studied the chemical characters of the 
coloring matter of cochineal. They commenced their investiga- 
tion with the nitrococcusic acid of De la Rue, which they prepared 
by adding finely-pulverized carmine gradually to nitric acid of 
specific gravity 1°37, so long as active evolution of red vapors took 
place. By moderate evaporation, the entire mass solidified in 
crystals of oxalic and nitrococcusic acids. Recrystallization from 
water containing nitric acid, gave the latter substance pure, in 
large silvery plates. This acid, when heated in sealed tubes with 
water to 180°, evolves carbon dioxide and yields a new substance, 
as a yellow oil while hot, but solidifying on cooling in long yellow 
needles, having the composition of trinitrocresol, C,H (NO; 3OH. 
In properties, it agrees with the trinitrocresol obtained by Duclos 
from the cresol of coal tar, fusing at 104°, and yielding a 
potassium salt which crystallizes from water in yellow needles. 
The nitrococcusic acid is therefore one of the isomeric trini- 
trocresotic acids, though which one cannot be determined till they 
have all been prepared and examined. From this relation of 
nitrococcusic acid to cresol, it is clear that the coloring matter of 
cochineal contains a benzol residue combined with methyl groups. 
To obtain that part of the carmine molecule which yielded the 
nitrococcusic acid, free from the action of the nitric acid, this car- 
mine was warmed with concentrated sulphuric acid. At 120° the 
yellow color of the solution passed into violet, with the evolution 
of CO, and SO,. After prolonged heating to 140° or 150°, the 
whole was poured into water, when the new coloring matter was 
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precipitated in brown flocks, After washing and drying it was 
extracted with alcohol and the extract evaporated. The coloring 
matter thus obtained, which the authors call Ruficoccin, is diffi- 
cultly soluble in cold water, readily so in alcohol, giving a yellow 
fluorescent solution, partially volatile, giving a red vapor con- 
densing to yellow-red needles, and colors mordanted cloth like 
cochineal though less brilliantly. Its formula is C,,H,,0,. 
From the mode of its production and its behavior, the authors 
believe it to be a derivative of dimethylanthracene and assign to 
it the formula: (CH,). 

C,,H, OMe 


2 

This view is strengthened by the fact that when the vapor of 
ruficoccin is passed over ignited zinc-dust, a hydrocarbon of high 
fusing point is produced, which sublimes in white plates and forms 
with picric acid a red compound. From the production too, of 
succinic acid when carmine-red is fused with potassium hydrate, 
as observed by Hlasiwetz and Grabowsky, and its analogy to the 
coloring matters of logwood and Brazil wood, the authors think it 
not improbable that it is either a derivative of succinic acid itself 
or of an acid decomposable into it by fusion with potassium 
hydrate.—Ber. Berl. Chem. Ges., iv, 655, July, 1871. GF 

6. On the Betuine of the Phosphorus Series.—Some time ago, 
Scheibler discovered a new base in the beetroot, to which he gave 
the name betaine. It proved to be identical with oxyneurine, a 
base obtained from neurine, which Liebreich had derived from 
protagon. Neurine, being trimethyl-oxethyl-ammonium chloride, 
gives oxyneurine by oxidation and subsequent removal of hydro- 
chloric acid, thus:— 
(1) (CH,),(C,H,O)NCI+0, = (CH,),(C,H,O,)NCI+H,0. 
(2) (CH,),;(C,H,0,)NCI+HCl = C,H,(CH,),NO,. 

Oxyneurine is therefore trimethylated glycocoll. Hofmann 
having produced, by the action of i upon monochlor- 
acetic acid, a triethylated glycocoll, and by the action of triethy]- 
phosphine, a similar body containing phosphorus in place of 
nitrogen, MEYER at his suggestion undertook the production of 
trimethylated glycocoll containing phosphorus, by acting on 
monochlor-acetic acid with trimethyl-phosphine. The reaction 
takes place at ordinary temperatures but was completed by heat- 
ing in sealed tubes for five or six hours to 100°. The platinum 
double chloride afforded on analysis the formula [C,H,(CH,), 
PO,HCl],PtCl,. Treated with H,S, it yielded the simple 
chloride, from which the sulphate was prepared; this, by treat- 
ment with barium hydrate, yielded the pure base as a mass of 
splendid radiating crystals. It was neutral in its reaction, very 
hygroscopic, and readily formed salts. The iodide is quite soluble 
in water and crystallizes in beautiful plates. This base therefore, 
there can be little doubt, is the oxyneurine or betaine of the 
phosphorus series.— Ber, Berl. Chem. Ges., iv, 734, August, 1871. 

G. F. 
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1. Geological Survey of Ohio. Report of Progress in 1870; 
by J. S. Newserry, Chief Geologist. Including Reports by E. 
B. AnprEws, Epwarp Orton, J. H. Kurppart, Assistant Geolo- 
gists; T. G. Wormiery, Chemist; G. K. Gmserrt, M. C. Reav, 
Henry Newton, W. B. Potrer, Local Assistants. 568 pp. 8vo. 
Columbus, 1871.—This Annual Report of the Ohio Survey is not 
a mere statement that something has been done, but an extended 
series of Reports on the results obtained, giving details as to the 
surveys carried forward, the observations made, and some of the 
conclusions reached, thus making a volume of real scientific value. 

It opens with a general Report of Progress, by Dr. Newberry, the 
head of the Survey, announcing, among other things, that it is 
proposed to have the final Report consist of two volumes on Geol- 
ogy and Paleontology, one on Economic Geology, and one on 
Agriculture, Botany and Zoology. He also states that a Geologi- 
cal Map, on a large scale, is in preparation, to accompany the vol- 
umes on Geology; and that a surveying party is in the field for 
the improvement of the topographical map of the State, which is 
to serve as its basis. 

Dr. Newberry mentions the interesting fact that the valleys of 
the streams of Ohio “are all cut far below the present stream 
beds. The valley of the Beaver is excavated to a depth of over 
150 feet below the present water level. The trough of the Ohio 
is still deeper. The Tuscarawas at Dover is running 175 feet 
above its ancient bed. The borings made for oil, along the 
streams of the region, afford many remarkable facts bearing on 
this subject.” 

The structure of the Lower Coal Measures in Northeastern 
Ohio is particularly described; and, in connection, he observes that 
the noted fish-bed of Linton is connected with the coal seam, 
which he numbers (counting from below) 6. The coal lies under 
the Mahoning sandstone, in the valley of Yellow Creek, and is 
the “Big Vein” of Salinville, Hammondsville, Linton, and New 
Lisbon, being 4 to 74 feet in thickness ; at the mouth of the Creek 
this seam is underlaid by four inches of cannel, and in this last 
are the remains of fishes and amphibians—twenty new species 
having been afforded by the bed. The fishes are mostly species 
of Celacanthus and Eurylepis, with one of Paleoniscus, two of 
Rhizodus, and many spines and teeth of sharks. Dr. Newberry 
observes, respecting the original condition of the place :— 

“ All these animals were apparently the inhabitants of a lagoon 
in the coal marsh. While it continued to be a lagoon, carbona- 
ceous mud, derived from the decomposition of the soft parts of the 
seo growing in the water and the surrounding marsh, accumu- 
ated at the bottom, with innumerable remains of the various ani- 
mated forms that for ages lived and died in the water above. 
There came a time, however,—after enough of this carbonaceous 
mud had gathered to form a iayer of cannel four inches thick— 
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when, just as so many of our little lakes are ‘ growing up’ now, 
the lagoon was closed and ultimately all filled up by the peat that 
formed its margin. This peat produced the ordinary cubical coal 
which composes the mass of the seam.” 

The Report of E. B. Andrews relates to the Second Geological 
District, the southeastern quarter of the State. Prof. Andrews 
first speaks of the occurrence of large boulders, one of a hundred 
tons, in the eastern part of Fairfield Co., others in Perry Co. and 
Vinton Co., and alludes to the locality of boulders of white 
quartz, “‘ some as large as a nail keg,” near Ashland, in Boyd Co., 
Kentucky ; stating that this is the most southern point where he 
has seen regular drift boulders. They are on the high hills, bor- 
dering the river, at least 200 feet above the bed of the stream. 

Under the head of the several geological formations of this 
part of the State, the results of his recent observations are next 
given, including numerous sections, and a large amount of valua- 
ble detail with regard to the coal beds, limestones, ete. Prof. 
Andrews shows that the beds of coal, as well as of intermediate 
rocks, are often quite limited in lateral extent, and well illustrates 
the point in many carefully made sections. The number of coal 
beds consequently is not the same in different regions, but is con- 
stantly varying. The facts throw much light on the varying con- 
ditions of the great Carboniferous marshes of Ohio. 

This notice will be continued in our next number. 

3. Geological Survey of California.—A letter from the State 
Geologist of California to the Governor of the State, recently 
published, gives an account of the progress of the work during the 
years 1870-71. A notice of some of the important results have 
already appeared in this Journal, viz: of the publication of one 
part of the map of Central California, on a scale of six miles to an 
inch, embracing about one-third of the area of the State, and the 
completion of the first volume of the Ornithology of California, 
comprising the land birds of western America, west of the Rocky 
Mountains and north of Mexico. Besides these results, as we 
learn from the letter, the great map has been so far finished, through 
the topographical labors of Mr. C. F. Hofmann and his assistants, 
that the second quarter of the map is already drawn, and the en- 
graving will be finished in February next; the third is also drawn, 
and will be given to the engraver on the completion of the second; 
the fourth is about two-thirds drawn, and only the tield work for 
the remaining third is yet to be done. The whole map may there- 
fore be finished two years from the present time—the engraving 
of each part requiring a year. 

Prof. Whitney announces that a smaller map of the State, on 
a scale of 18 miles to the inch, has been prepared for immediate 
publication, for the use of the State, and for reference in connec- 
tion with the publications of the Survey. It is already in the 
engraver’s hands, and “it is hoped that it will be completed before 
the adjournment of the Legislature.” This map will be made the 
basis of the preliminary geological map of the State. The cuts 
for the second volume of the Ornithology are well advanced 
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toward completion, and will probably be finished in the spring. 
Drawings have been begun for the volume on Conchology, under 
the charge of Prof. P. P. Carpenter. Mr. Lesquereux has been 
engaged to describe the fossil plants, the extent of the collections of 
which have been greatly increased. Dr. Leidy has made prelim- 
inary reports on the vertebrate fossils, and will go forward with 
the volume whenever the State is ready for its publication; the 
species are of great interest, embracing, as “ later Tertiary ” species, 
the elephant, mastodon, rhinoceros, tapir, camel, llama, several 
species of the horse family, bison, elotherium, and many other 
extinct species. The Botanical volume has been making progress 
under Professor Brewer. The geological investigations have been 
continued along the Sierra and elsewhere, preparing the way for 
the final reports. These will make two volumes, one on general 
geology and the other on the mines and useful minerals, or econom- 
ical geology. 

The survey under Professor Whitney has performed its work 
thoroughly and faithfully, and produced volumes of reports unsur- 
passed in excellence in the country. Large appropriations to it, to 
hasten on the completion of the field labors and the publications, 
would contribute to the honor and best interests of the State, as 
well as to the progress of science throughout the country. 

The United States ought to have a complete geological map of 
its whole territory ; and, in this land of independent States, it is 
the duty of each State to furnish its part in as accurate a form as 
the science of the country admits of. The completion of the sur- 
vey of California has been earnestly desired, in order that the 
western border of the map may be finished out; and the country 
at large will have reason to rejoice if this Pacific State does not 
fail of its part of the duty. 

3. Note on the discovery of fossils in the “ Winooski marble” at 
Swanton, Vt.; by E. F.G.8., Paleontologist of the Geol. 
Surv. Canada.—A few days ago Mr. Solon M. Allis, of Burlington, 
Vt., visited our museum and informed me that he had a specimen 
of the Winooski marble of Swanton which contained some fossils. 
Since then he has sent it to me. It contains, abundantly, a species 
of Salterella, which I believe to be the S. pulchella described in 
my Pal. Foss., vol. i, p. 18. This marble, both at Swanton and St. 
Albans, seems to underlie the Georgia slates. It is generally of a 
reddish, mottled color, but sometimes gray or greenish. The lime- 
stone at the straits of Belle Isle, in which S. pedlchella is found, is 
also red, gray and greenish; and is, I have no doubt, of the same 
age. At this latter locality it overlies a red or brownish sand- 
stone, conformably, which holds Scolithus linearis. I consider the 
Belle Isle sandstone to be the “Quartz rock” of the Green moun- 
tains of Vermont. In that case, the limestone at Belle Isle oceu- 
pies, stratigraphically, the position of the Stockbridge limestone 
as represented by Dr. Emmons in his American Geology, part 2, 
p- 19. On page 19 of the same work, Dr. E., speaking of the 
Stockbridge limestone, says: “It is reddish at Williamstown and 

Am. Jour. Series, VOL. I1I, No. 14 —Fes., 1872. 
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is intimately blended with silex.” In his Report on the Second 
Geological District of New York, in 1838, page 232 he gives a section 
of the rocks at Burlington combined with one of the strata at 
Port Kent. He there notices a gray limestone (at Burlington) of 
which he says :—* It is a stratum, which in Berkshire county, and 
other parts of the country, has generally been placed among the 

rimary rocks; it is identical with the limestone at the base of 

addle mountain, and which covers more or less of the western 
flank of the Green Mountains.” If the limestone to which he 
alludes is one of the gray varieties of the Winooski marble, then 
he is most probably right. I believe Mr. Allis’s fossils are the 
first that have been found in the Winooski marble. 


Montreal, Dec. 21st, 1871. 

4. Yale College Expedition to the Rocky Mountains and Pacific 
Coast.—The second scientific party from Yale College, in charge 
of Professor O. C. Marsh, which left New Haven in June last to 
make explorations in the Rocky Mountains and on the Pacific 
Coast, returned to this city on the 14th of January. This party, 
like that of the previous year, was a private one, consisting of 
Professor Marsh and ten recent graduates of the College. 

The special object of the expedition was to study the extinct 
vertebrates of the far west, and the first investigations were made 
in July and August in the Cretaceous deposits of southwestern 
Kansas, where numerous new species of birds, reptiles and fishes 
were discovered. During September and October, the Tertiary 
beds of Wyoming and Idaho were examined, and a large number 
of new fossil mammals, birds, reptiles and fishes were collected. 
The remainder of the autumn was spent in eastern Oregon, where 
many new and interesting Tertiary mammals were found. After 
a short visit to California the party returned east, some by land, 
and others with Professor Marsh via Panama. 

The Expedition was in all respects successful, and the more 
important scientific results will soon be made public. 

5. Discovery of a tooth of a Mastodon in Massachusetts ; by 
E. Hircucockx. (From a letter to one of the editors, dated Am- 
herst, Jan. 12, 1872).—I have seen and identified a mastodon’s molar, 
which was found in the town of Colerain, Mass. It was shovelled 
out of a muck bed, on the farm of Elias Bardwell, just as the 
ground was frozen for the winter; and in the spring he promises 
me to make more thorough search for the remainder of the 
skeleton. 

Colerain is a north border town in our state. I believe that no 
mastodon remains have ever been found before in Massachusetts. 

6. Mineral Resources of North Carolina; by Dr. F. A. Genta, 
Consulting Chemist and Geologist. 32 pp. 8vo. Philadelphia, 1871. 
(From the Journal of the Franklin Institute).—Dr. Genth has la- 
bored much in the gold regions of North Carolina, and made vari- 
ous chemical investigations of the minerals. This memoir contains 
the results of his researches. No better authority on the subject 
of his paper exists in the country. 
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7. Final Report of the United States Geological Survey of 
Nebraska, and portions of the Adjacent Territories, made under 
the direction of the Commissioner of the General Land Office, by 
F. V. Haypxn, U. 8. Geologist. Ex. Doc. No. 19, House of Rep- 
resentatives, 42d Congress. Ordered to be printed March 28d, 
1871. 264 pp. 8vo, with several lithographic plates of fossils and 
a geological map.—This bag valuable Report was communicated 
to the Commission of the General Land Office, by Dr. Hayden 
on the first of March, 1868. It contains Reports of the Geology 
of different counties of the State, with a chapter on the coal fields 
of Colorado, (including a general review of the facts connected 
with the Lignite formations west of the Mississippi), and a brief 
account of the geological formations along the route of the Union 
Pacific Railway, Eastern Division. Dr. Hayden observes in his 
introductory remarks, that the State of Nebraska, while over 
three hundred and sixty miles in average length from north to 
south, and one hundred and seventy in average width, presents to 
view the rocks of only three geclogical formations—the Upper 
Carboniferous, the Cretaceous and the Tertiary. The Carbonife- 
rous beds thin out in their western extension and almost disappear 
in the region of the Rocky Mountains. The thickest coal beds 
are 12 to 30 inches thick. 

The larger part of the volume is occupied by the Paleontologi- 
cal Report of Mr. F. B. Meek, in which details of sections and 
descriptions and figures of fossils are given with Mr. Meek’s usual 
thoroughness and fidelity, and the facts connected with the age of 
the beds are described at length. Mr. Meek shows that instead of 
being part Permian, as some have urged, the beds belong to ‘the 
Upper Coal-measures, and contain precisely the same group of 
fossils that are found at that horizon throughout the West, and 
eastward to Virginia. He also discusses the question of age on 
the broader ground of the affinities of the species and genera, in- 
dependent of their known range in this country. 

There are eleven plates of figures of fossils, and they include 
nearly all the Upper Coal-measure invertebrate species; with a 
few exceptions all are from Mr. Meek’s drawings. Following this 
Report, there is a short paper by O. H. St. John on fossil fishes 
from the Upper Coal-measures of Nebraska, and another by S. H. 
Scudder on the Orthoptera collected in Nebraska. 


8. Miers, Contributions to Botany, Iconographic and Descrip- 
tive, detailing the Characters of Plants that are either new or 
imperfectly described, to which are added Remarks on their Affini- 
ties. 4to. London: Williams and Norgate. 1851-1871.—In con- 
tinuation of the two former quarto volumes, entitled Illustrations. 
of South American Plants, we have the present collection of three 
volumes, the text of which is a reprint of papers contributed, at 
various dates within the last twenty years, to the Annals and 
Magazine of Natural History, with indexes, preface, etc.; the 
illustrations now added consisting of 154 quarto plates, litho- 
graphed from Mr. Miers’ own excellent drawings. Still another 
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volume is before us, a collection of the Memoirs which our author 
has published in the Transactions of the Linnean Society of 
London between the years 1839 and 1869, fourteen papers, illu- 
strated by twenty-two plates. The earlier papers of this last series 
are those upon Burmanniacee, and upon his remarkable new 
family of Zriuriacee ; the most elaborate are the papers on ‘the 
seed, ete., of Clusiacee and Magnoliacee (which we had occasion 
to notice at the time). Among the later memoirs is that in which 
still another genus of Burmanniacee is established (and the 
penetration of pollen-tubes to ovules denied}, that upon Crescentia ; 
that upon Geitzia and Hspadea (taken as distinct genera), with a 
good figure and discussion of the Cuban plant, of most uncertain 
relationship, and one in which three new genera of Verbenacew 
are described. 

Returning to the other series of “Contributions,” the first 
volume comprises the elaborate articles of Mr. Miers upon Ola- 
cacee and Icacinacee ; those upon Canellacew, Winteracec (with 
nine species of Drimys), Lardizabala, and the Styracee ; upon the 
“ vegetable ovule called anatropous ;” additional observations on 
some Olacaceous genera; and a monograph of Colletia and its 
allies. The second volume begins with the monograph on the 
Calyceracee, admirably illustrated by ten plates, and lar; ely ex- 
tending our knowledge of this small family,—in which the genera 
are doubled and the species quadrupled in number; and contains 
papers on the Bignoniacee, the Maté plant and other species of 
Ilex employed in the preparation of Paraguay Tea ; on various 
genera; on Goupiacee ; on Ephedra; on the Tricuspidariee ; 
and upon Heliotropiee and Cordiacee. The third volume con- 
tains “a complete monograph of the Menispermacee,” the result 
of along and diligent investigation of this family, with sixty-seven 
plates, from a selection of the vast number of drawings made 
during studies extending over about thirty-five years. Nearly 
fifty-six years have passed since the publication by Mr. Miers of 
his travels in Chili and La Plata, in which a long and honorable 
career of botanical authorship commenced with a list of the plants 
he collected. A. G. 

9. S. Watson, Botany of a Geological Exploration of the 
Fortieth Parallel under Clarence King. (Second Notice.)— 
Under the modest name of a catalogue of the known plants of 
Nevada and Utah, Mr. Watson has given us a treatise, not to say 
a flora, of a wide stretch of country between the Sierra Nevada 
and the Rocky Mountains, which is invaluable to the botanist 
studying the plants of that region in herbaria, and still more to 
explorers on the ground,—of which we hope there may be many. 
For not only are new or revised species described, but all species 
not contained in the common eastern manuals, &c., which every 
collector is supposed to possess; the characters of western genera 
are appended in foot-notes, and synopses of recently elaborated 
genera—some of them reprints or translations of scattered papers 
with corrections or additions, others original revisions by the editor 
himself—are added in an appendix, so as to afford every possible 
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help to the student or collector who has not access toa full botani- 
cal library, and indeed most acceptable facilities to those few who 
have. 

After thus calling attention to a volume of so much importance, 
we propose to restrict our comments to sundry details of criticism, 
or points of information, where opportunity occurs. 

Under Thalictrum Fendleri some synonyms are adduced which 
are not all certain; as there is another Oregon species which has 
been confounded with 7: dioicum, but is distinct from both in the 
fruit, which was sparingly collected in the British Boundary ex- 
pedition, and lately by Mr. Hall. 

Ranunculus alismefolius var. montanus is essentially equiva- 
lent to the var. alismellus Gray ; although the specimens from the 
“head of Provo River in the Uintas” are a stouter and larger- 
flowered form, identical with Parry’s No. 79, which we had 
wrongly named when distributed and which may be rightly charac- 
terized as merely a dwarf mountain state of Geyer’s A. alisme- 
folius, We may now add that there is a much older name for 
this species, especially for this mountain form of it, viz., R. Pseudo- 
Hirculus of Schrank, 1842, a Songarian plant. It may also be 
noted that, while this species in Eastern America takes the place 
of the European R. Flammula, both occur on the western side of 
the continent (as also in Siberia), and in forms so much alike that 
only the character of the style and that of the petal and its scale 

so well indicated by Mr. Watson) will serve to distinguish them. 

f amply developed A. Flammula- -as large as any European 
form—copious specimens have been collected in Oregon, last year, 
by Mr. Elihu Hall, and are soon to be distributed. 

As to R. fascicularis, there is no clear evidence that this species 
extends to California, Nevada, or even to Oregon. The plant 
referred to and so named in Lyall’s collection, though not in fruit, 
is apparently Zt. orthorhynchus, a plant most rare in collections, 
but now, thanks to E. Hall’s collection of last summer, likely to 
be supplied to botanists. As to Mr. Watson’s R. orthorhynchus 
var. alpinus, that is certainly not of this species, but a wholly new 
one, unless it be the rare and to us obscure R. pedatifidus of 
Smith, or at least of Hooker. For since Schlechtendal’s plant of 
that name has been referred to FR. affinis, the Siberian one of 
Smith may also be of that species. 

A yellow-flowered Aguilegia, with flowers rather smaller and 
sometimes much smaller than those of A. Canadensis, and with 
spurs shorter than the widely spreading sepals, after the manner 
of A, formosa, and more or less curved (thus approaching the 
European type), which has been collected by Lyall, Bourgeau, and 
others, is now characterized as a new species, under the name of 
A, flavescens Watson. It should be noted that this has been 
cultivated in European gardens, from seeds collected by Reezl, 
under the name of A. aurea, but it is doubtful if yet published 
under that name. 

The Crucifere constitute an important order in the interior 
basin and its borders. One of Mr. Watson’s most notabie dis- 
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coveries is that of Brown’s Parrya macrocarpa, hitherto found 
only on the Arctic coast. It was detected on the highest peak of 
the Uintas, at an altitude of 12,000 feet. The next point of 
interest is found in onr author’s discoveries and views of plants of 
the Streptanthus and Thelypodium type. Two or three well- 
marked new species are introduced, and Nuttall’s obscure Streptan- 
thus cordatus is confidently identified. In the present view this is 
the only Streptanthus of the collection; Mr. Watson, having 
ascertained that several species, such as S. procerus, the curious 
S. crassicaulis, and two new species, have oblong seeds in a terete 
elongated pod, and cotyledons inclining to be incumbent in the 
manner of Zhelypodium, combines them into his new genus, 
Caulanthus. And Todanthus, with a few other species, some of 
which had already been excluded from Streptanthus, are referred, 
as had also been tentatively suggested, to Thelypodium. Which 
is all to be highly approved, except, perhaps, the expediency of 
the new genus, when all could be disposed in the two genera: 
Streptanthus for the species with flat or flattish pods, flat seeds, 
and truly accumbent cotyledons; Thelypodium, for those with 
more or less terete pods, narrow seeds, and more or less incumbent 
cotyledons. 

We are bound, moreover, to take steps for the suppression of 
a nominal species which is here introduced in consequence of our 
own short-sightedness. In an evil moment we gave the name of 
Smelowskia ? Californica to a plant of Prof. Brewer’s collections, 
thought to be perennial, with exceedingly short few-seeded pods. 
This Mr. Watson identified with a common Sisymbrium of the 
region, distinguished from S, canescens by its seeds, strictly in a 
single series, and transferring the name, calls it 8. Californicum. 
He had overlooked an article in this Journal (for Sept. 1866) upon 
this Sophia group of Sisyimbrium, from which it would have been 
seen that the plant in question is Sisymbrium incisum of Engelmann, 
and the later S. longipedicellatum ot Fournier, besides one or two 
other names of the same author more or less strictly referable to 
it. A. 

10, Plants of Oregon.—Mr. Exirav Hatt, well-known as an 
excellent and enterprising collector, during the past season made 
an extensive collection of dried plants in Oregon, which are to be 
distributed in sets as soon as the materials can be put in order. 
The full sets will contain five or six hundred species, and Mr. Hall 
offers them to subscribers at eight dollars per hundred specimens. 
So far as the examination has gone, a good number of rare and in- 
teresting, and some wholly new species are brought to light. 
Plants of this region being far from common in herbaria gene- 
rally, it is thought that these sets will at once e taken up. As 
Mr. Hall is likely to be very soon engaged in another exploration, 
intending subscribers may address Mr. Charles Wright, Harvard 
University Herbarium, Cambridge, Mass. A. G. 

11. Saunders’ Retugium Botanicum.—This Botanical Refuge, 
disinterestedly established and maintained by W. Wilson Saun- 
ders, F.R.S., is not an asylum for decayed botanists, but a periodi- 
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cal or occasional publication, and its descriptive English title is, 
Figures and Descriptions, from living Specimens, of little known 
or new Plants of Botanical Interest. It is in royal octavo form; 
the plates are by W. H. Fitch; the descriptions by Prof. Reich- 
enbach of Hamburgh as to the Orchids, and for other plants by 
Mr. Baker of Kew, whose name appears alone upon the title-page 
of the later parts. Each part contains about 24 plates and a varia- 
ble amount of letter-press—commonly a single leaf or a single page 
accompanying the plate; sometimes a mg or a group is treated 
systematically and more at length. The first and second parts 
were issued in the year 1868; part three, completing the first 
volume, early in 1869. Of vol. II, devoted to Orchids, the first 
part appeared in the summer of the latter year; the other parts 
still lag. But vol. III was promptly issued in the autumn of 1869 
and the early part of 1870; the first part of the fourth volume 
bears the date of Sept., 1870, the second of April, 1871. The 
plates are neatly lithographed by the artist himself, and are partly 
colored—all that is needful in this respect for botanical pur 
poses. The editor, Mr. Saunders, supplies notes respecting the 
culture and the sources of the plants illustrated. The plants 
preferred for illustration are succulents generally, bulbous plants, 
Aracee, Orchids, Geraniacew, &c., which the editor has cultivated 
for the sake of a better understanding of their structure and char- 
acters, these not being well to be made out in dried specimens, 
nor easily rendered in a description. Among these the species of 
Cotyledon (including Echeveria), now favorite succulents in culti- 
vation, are fully illustrated; and an analytical table of the Ameri- 
can species (Echeveria, 29 in number), drawn up 7 Mr. Baker, 
will be very useful to cultivators. So, also, in the third volume, 
Mr. Baker has given a monograph of Ledebouria, treated as a 
section of Scilla, with some revision of that genus and its nearest 
relatives. From Sci#u Mr. Baker decidedly excludes Camassia 
(both eastern and western American species)—as Dr. wr had 
previously and Mr. Watson recently done—on the ground of geo- 
graphical distribution, several-nerved perianth, and hypogynous 
stamens, The latter character, however, is not quite decided. 
A. G. 

12. The Inflorescence or Flower in Euphorbia.—Kugene War- 
ming has published in tue Videnskabelige Meddelelser fra Natur- 
historisk Foreni +g i Kjobenhavn, for the year 1871, an article of 
108 pages upon the question whether the Cyathium of Huphorbia 
is a flower or an inflorescence. The development of the cup and 
its contents are studied and illustrated by numerous figures, filling 
three plates, and various diagrams are given in wood-cuts. The 
language is Danish; but, according to an excellent —— newly in- 
troduced, a recapitulation is appended in French. The current 
view, which appears to have originated with Lamarck, but was com- 
pleted and fully developed, not to say established, by R. Brown, 
has been recently combated by Payen and by Baillon, who have 
revived the Linnzan idea that the cup is a perianth, and its con- 
tents the genitalia of a single hermaphrodite flower. This view 
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they sustain by a study of the organogeny of Huphorbia. Dr. 
Warming has now also investigated the organogeny in fourteen 
common species of the genus; by it and by a comparison with the 
plan of ramification, as well as by comparison with other genera 
of the family, he is led to re-affirm the Brunonian doctrine. The 
involucre, he maintains, is composed of five leaves, as Reper had 
concluded, but on less exact grounds. Its glands, however im- 
portant the part they play in fertilization, are not foliar organs, 
nor homologous with stipules, &c., but are to be likened to those 
on the margins of the leaves of various Huphorbiacew, and upon 
the bracts and bractlets of several species of Euphorbia. The 
male flowers (single pedicellate stamens) develop from five axillary 
buds, one in the axil of each leaf of the involucre, and so are in 
five fascicles, each fascicle representing a uniparous scorpioid 
cyme. The interfloral scales develop, as Payen and Baillon had 
shown, much later than the male flowers they accompany; but Dr. 
Warming is not disposed for all that to deny that they are true 
leaves, though it is an objection that they are not constant as re- 
spects position or number, being sometimes fewer, sometimes more 
numerous than the male flowers, and sometimes only one between 
two scorpioid cymes. In the development the involucre is formed, 
and the first flower of each of the five male fascicles sketched, 
before the female blossom originates. The three carpels, having 
a divergence of 120°, cannot be exactly opposite three of the five 
bracts of the involucre (Baillon describing the cells as superposed 
to the first three sepals); nor is the median carpel turned toward 
the main axis, but away from it, just as in Wydler’s diagram, i. e. 
facing the space between the leaves two and five of the invo- 
lucre, that toward which the Cyathium inclines in anthesis. 

So Euphorbia, upon the conception now re-vindicated, is in 
harmony with all other Zuphorbiacex, in having unisexual flowers, 
in themselves simple, but with inflorescence often very complicated. 

A. G. 

13. Botanical Necrology, 1870-1871.— Taking up anew the 
record which has been omitted for the last year or two :— 

Franz Uncer, of Gratz, was found dead on the morning 
of the 13th of February, 1870, under mysterious circumstances, 
which suggested violence, but the suspicion has not been verified. 
Unger was distinguished first in Physiological, afterwards in Fos- 
sil Botany. 

JEAN Litvemie& died at Paris, Feb. 3, 1870, a well-known 
Mycologist. 

G. S. PErotret, for many years director of the Botanic Garden 
at Pondicherry, died near the beginning of the same year. 

Cart Miter of Berlin, the continuator of Walpers’ Annales, 
June 21,1870. The publication of the 7th volume of this work 
has been completed since his devease. 

Franz Ruprecnt, of the St. Petersburgh Academy, a botanist 
of distinction, August 4, 1870. His office as keeper of the Herba- 
rium is filled by Dr. Maximowitz. 
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Baron CHar_Es von HvuGEL, an Australian explorer and scien- 
tific cultivator, founder of the collection of live plants acquired by 
Prince Demidoff, and lately dispersed at the sale of the collections 
at the Villa Demidoff,—died in Belgium, where he was Austrian 
Minister, in the summer of 1870. 

Tuomas ANDERSON, late Superintendent of the Botanic Garden 
at Calcutta, an excellent botanist, who has done much good work 
and from whom much more was expected upon Acanthacea, died 
at Edinburgh, Oct. 26, 1870. 

F. A. W. Miqvet, the most distinguished botanist of the Neth- 
erlands and Director of the Leyden Herbarium, as well as Professor 
of Botany at Utrecht, died January 23, 1871, at the age of only 
59 years. 

B.S. G. Lantzrus-Beninea, chiefly known for his researches 
upon the structure of the spore-case of Mosses, died at Géttingen, 
March 6, 1871. 

Cari H. Professor of Physiology at 
the University of Berlin, who wrote voluminously upon Cyclosis 
and Vessels of the Latex, died March 28, 1871. 

of Warrington, England, the veteran Muscolo- 
gist, former associate with Sir Wm. Hooker in the Muscologia 
Britannica, and sole author of the last edition of that work, or 
rather of the Bryologia Britannica, died April 3, 1871, at the 
age of 72. 

Cart THEopor Hartwe«, at one time botanical traveler and 
collector for the London Horticultural Society in Mexico, South 
America, and California (the dried plants enumerated by Bentham 
in Plante Hartwegiane), and of late director of the Grand Ducal 
Gardens at Swetzingen, Baden, died February 3, 1871, 

Paut Roursacn, of Berlin, a most promising botanist, who has 
lately revised the Silenew, Typhacee, &¢., with great credit, died 
June 3, 1871, before he had completed his 25th year, 

Jutius Mitpe, of Breslau, an investigator of Hguisetacee, and 
later of Ferns, died July 3, 1871. 

Ramon DE LA Sagra, a Spanish botanist long resident in Cuba, 
for whose work upon the civil and natural history of that island 
Montagne contributed the publication of the lewer Cryptogamia, 
and Achille Richard commenced that of the Phaner rogamia, died 
in June, 1871. 

Henry Lxcog, of Clermont-Ferrand, France, author of a most 
elaborate work on the Geography of the Plants of Europe, and 
a distinguished French botanist, died August 4, 1871. 

SrecrrieD RerssEK, keeper of the Imperial Herbarium at 
Vienna, and author of some good botanical papers, died November 
9, 1871. 

James De Carte Sowersy, son of the artist of the original 
figures of the British Botany, and who himself drew most of the 
plates of the Supplement, died in London, August 26, 1871, at the 
age of 84, 

BERTHOLD SEEMANY, editor of the Journal of Botany, British and 
Foreign, author of the "Botany of the Voyage of the Her ald, of the 
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Flora Vitiensis (of which the last fasciculus has been unacountably 
delayed for the past three years), and of other botanical writings, 
—a very enterprising botanist, but of late years much occupied in 
business affairs in Central America,—died of fever in Nicaragua in 
November last, as we learn from a brief announcement of the sad 
event in the Gardeners’ Chronicle of Dec. 16. 

SepastiAN René Lenormanp, Vire, France. <A wide circle of 
correspondents and friends will share our regret upon being in- 
formed of the death of this venerable botanist (specially an adept 
in Algology), and most charming man. This occurred on the 
11th of December, 1871, in the 76th year of his age. A. G. 


14. Fish-nest in the sea-weed of the Surgasso Sea, Extracts 
from a letter from Professor Acassiz to Prof. Peirce, Superinten- 
dent U. S. Coast Survey, dated Hassler Expedition, St. Thomas, 
Dec. 15, 1871.—* * * The most interesting discovery of the 
voyage thus far is the finding of a nest built by a fish, floating on 
the broad ocean with its live freight. On the 13th of the month, 
Mr. Mansfield, one of the officers of the Hassler, brought me a ball 
of Guif weed which he had just picked up, and which excited my 
curiosity to the utmost. It was a round mass of sargassum about 
the size of two fists, rolled up together. The whole consisted, to 
all appearance, of nothing but Gulf weed, the branches and leaves 
of which were, however, evidently knit together, and not merely 
balled into a roundish mass; for, though some of the leaves and 
branches hung loose from the rest, it became at once visible that 
the bulk of the ball was held together by threads trending in every 
direction, among the sea-weed, as if a couple of handfuls of 
branches of sargassum had been rolled up together with elastic 
threads trending in every direction. Put back into a large bowl 
of water, it became apparent that this mass of sea-weed was a 
nest, the central part of which was more closely bound up together 
in the form of a ball, with several loose branches extending in 
various directions, by which the whole was kept floating. 

A more careful examination very soon revealed the fact that the 
elastic threads which held the Gulf weed together were beaded 
at intervals, sometimes two or three beads being close together, or 
a bunch of them hanging from the same cluster of threads, or they 
were, more rarely, scattered at a greater distance one from the 
other. Nowhere was there much regularity observable in the 
distribution of the beads, and they were found scattered through- 
out the whole ball of sea-weeds pretty uniformly. The beads 
themselves were about the size of an ordinary pin’s head. We 
had, no doubt, a nest before us, of the most curious kind: full of 
eggs too; the eggs scattered throughout the mass of the nest and 
not placed together in a cavity of the whole structure. What 
animal could have built this singular nest, was the next question. 
It did not take much time to ascertain the class of the animal 
kingdom to which it belongs. A common pocket lens at once 
revealed two large eyes upon the side of the head, and a tail bent 
over the back of the body, as the embryo uniformly appears in 
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ordinary fishes shortly before the period of hatching. The many 
empty egg-cases observed in the nest gave promise of an early 
opportunity of seeing some embryos freeing themselves from their 
envelope. Meanwhile, a number of these eggs with live embryos 
were cut out of the nest and placed in separate glass jars to 
multiply the chances of preserving them, while the nest as a whole 
was secured in alcohol, as a memorial of our unexpected discovery. 
The next day I found two embryos in one of my glass jars; they 
occasionally moved in jerks, and then rested for a long while 
motionless upon the bottom of the jar. On the third day I had 
over a dozen of these young fishes in my rack, the oldest of which 
began to be more active, and promised to afford further opportuni- 
ties for study. 

* * * But what kind of fish was this? About the time of 
hatching, the fins of this class of animals differ too much from 
those of the adult, and the general form exhibits too few peculiari- 
ties, to afford any clue tothis problem. I could suppose only that 
it would probably prove to be one of the a species of the 
Atlantic, and of these the most common are Exocetus, Naucrates, 
Scopelus, Chironectes, Syngnathus, Monacanthus, Tetraodon and 
Diodon. Was there a way to come nearer to a correct solution of 
my doubts? 

As I had in former years made a somewhat extensive study of 
the pigment cells of the skin, in a variety of young fishes, I now 
resorted to this method to identify my embryos. Happily we had 
on board several pelagic fishes alive, which could afford means of 
comparison, but unfortunately the steamer was shaking too much 
and rolling too heavily, for microscopic observation of even moder- 
ately high powers. Nothing, however, should be left untried, and 
the very first comparison I made secured the desired result. The 
pigment cells of a young Chironectes pictus proved identical with 
those of our little embryos. 

It thus stands as a well authenticated fact that the com- 
mon pelagic Chironectes of the Atlantic (named Chironectes pictus 
by Cuvier), builds a nest for its eggs in which the progeny is 
wrapped up with the materials of which the nest itself 1s com- 
posed; and as these materials are living Gulf weed, the fish- 
cradle, rocking upon the deep ocean, is carried along as an undying 
arbor, affording at the same time protection and afterward food for 
its living freight. 

This marvelous story acquires additional interest if we now take 
into consideration what are the characteristic peculiarities of the 
Chironectes. As its name indicates, it has fins like hands; that is 
to say, the pectoral fins are supported by a kind of prolonged, 
wristlike appendages, and the rays of the ventrals are not unlike 
rude fingers. With these limbs these fishes have Jong been known 
to attach themselves to sea-weed, and rather to walk than to swim 
in their natural element. But now that we have become acquainted 
with their mode of reproduction, it may fairly be asked if the most 
important use to which their peculiarly constructed fins are put is 
not probably in building their nest. 
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* * * All the officers of the Hassler are indefatigable in their 
efforts to help our investigations, and even the men show useful 
interest in our proceedings. We have just reached St. Thomas, so 
that I have nothing to add as to observations made here. 

15. On the Phosphorescence of Animals.—Prof. Pancerti, of 
Naples, has been studying for some time past the phosphorescence 
of marine animals, He has examined Noctiluca, Beroe, Pyrosoma, 
Pholas, Chetopterus, and has lately published a paper on the 
phosphorescence of Pennatula. He finds in all cases that the phos- 
phorescence is due to matter cast off by the animal—it is a prop- 
erty of dead separated matter, not of the living tissues. In all 
cases (excepting Noctiluca) he also finds that this matter is secreted 
by glands, possibly special for this purpose, but more probably 
the phosphorescence is a secondary property of the secretion, Fur- 
ther, the secretion contains epithelial cells in a state of fatty degen- 
eration, and it is these fatty cells and the fat which they give rise 
to which are phosphorescent. Hence the phosphorescence of mar- 
ine animals is brought under the same category as the phospho- 
rescence of decaying fish and bones. It is due to the formation in 
decomposition of phospheric hydro-carbon, or possibly of phos- 
phuretted hydrogen itself. In Pennatula Prof. Panceri has made 
phosphorescence the means of studying a more important physio- 
logical question—namely, the rate of transmission of an irritation. 
For when one extremity of a Pennatula is irritated, a stream of 
phosphorescent light runs along the whole length of the polyp- 
colony, indicating thus by its passage the rate of the transmission 
of the irritation. This admits of accurate measurement, and fur- 
nishes data for extending Helmholtz’s and Donder’s inquiries to 
animals so widely separated from their “ Versuchs-thiere” as the 
Celenterata. It is also a proof of the thoroughness of Prof. Pan- 
ceri’s investigation that he has made use of the spectroscope for 
studying the light of phosphorescence.— Nature, Dec. 14. 

16. Application of Photography to Illustrations of Natural 
Mistory. Bulletin of the Museum of Comparative Zoology, iii, No. 
2; by ALExanpER AGassiz.—This paper is accompanied by two 
excellent samples of what can be done toward securing most accu- 
rate and permanent plates by some of the new photographic 
methods. The plates are some of those that have been prepared 
for the “ Revision of the Echini,” upon which Mr. Agassiz is now 
engaged. One of them, illustrating Echinocidaris punctulata, is 
by the “ Albert” process, and the other, representing a section of 

agaunum, is printed by the “ Woodbury” process. The latter 
retains the appearance and beauty of a fine photographic print 
most perfectly. There can be no doubt but that these and similar 
processes are destined to create an entire revolution in the illustra- 
tion of works on Natural History, where absolute accuracy and 
fidelity to nature are of paramount importance. v. 

17. Microscopy and the American Naturalist.—In entering 
upon their sixth volume, the editors of the American Naturalist 
announce that they have established a department of microscopy, 
with Dr, R. H. Ward, of Troy, N. Y. as special editor. This 
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judicious improvement in a journal already so ably and satisfac- 
torily conducted, and so universally approved by naturalists, can- 
not fail to please the former subscribers, and secure new ones, 
and considering the small amount of microscopic literature pub- 
lished in this country, as compared with the amount of work act- 
ually done by our microscopists, and the very general interest in 
the subject, it is a change in every way desirable. v. 

18. Anatomisch-systematische Beschreibung der Aleyonarien, 
erste Abtheilung; die Pennatuliden, zweite Hialfte, erstes Heft, mit 
vii Zufeln; by A. KoxrurKer, Frankfort, 1871.—In this part of Dr. 
KOlliker’s excellent and almost exhaustive work upon the Pennatu- 
lians, he describes and illustrates the genera, Halisceptrum, Virgu- 
laria (15 species), Stylatula (8 species), Acanthoptilum, anew genus 
founded upon two species from the Gulf-stream explorations of 
Pourtales, Scytalium, Pavonaria, Halipteris, and Funiculina. 

A large part of the work is devoted to descriptions of the anat- 
omy and histology of the various genera and species. v. 

19, Lllustrated Catalogue of the Museum of Comparative Zool- 
ogy. No. VI. Supplement to the Ophiuridw and Astrophytide, 
with two plates; by Tuzop. Lyman, Cambridge, 1871.—We deter 
to the next number a notice of this work by Dr. Chr. Liitken. 


Ill. Asrronomy. 


1. Stellar Photography.—We are happy to learn that, through 
the liberality of members of his own and his wife’s family, means 
have been obtained to enable Dr. B. A. Gould to avail himself of 
the inventions of Lewis M. Rutherfurd, Esq., and obtain photo- 
graphs of the principal constellations in the southern heavens. 
The importance of this in a scientific point of view is thus clearly 
stated in a letter from Professor Peirce to Hon. Josiah Quincy. 
“This addition to astronomical research is unsurpassed by any 
step of the kind that has ever been taken. The photographs afford 
just as goodan opportunity for new and original investigation of the 
relative position of the near stars, as would be derived from the stars 
themselves as seen through the most powerful telescopes. They are 
indisputable facts, unbiased by personal defects of observation, and 
which convey to all future times the actual places of the stars when 
the photographs were taken.” Dr. Sellack, Ph.D., a scientific photo- 
grapher, after spending some weeks in the observatory of Mr. Ruth- 
erfurd, has sailed for Buenos Ayres with all the necessary apparatus 
for obtaining these photographs. Since his1esidence in Cordoba, Dr. 
Gould has been making an uranometry of the southern heavens— 
a catalogue and maps of all the stars visible to the naked eye on 
the clearest nights, together with a determination of their positions. 
Owing to the clearness of the sky, he has found many more than have 
previously been known. For instance, Argelander found from the 
North Pole to 30° S. 3256 stars visible to the naked eye; and Dr. 
Gould has already found from the South Pole to 10° N. 4600. To 
do this the sky has been divided into seventeen maps, and he and 
his four assistants have labored night and day in mapping and 
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estimating magnitudes, and making the calculations necessary for 
finding the position of each star from the position it held when 
previous catalogues were made. Argelander writes that “no 
work could be more important.” When in addition to this an 
American astronomer, aided by an American inventor, can bring 
back exact photographs of the great southern constellations, a great 
addition will be made to astronomical science, of which as Ameri- 
cans we may justly be proud. 

2. Eclipse of the Sun of Dec. 12.—A telegram from Mr. Davis, 
photographer to the English Eclipse expedition, says: “ Manga- 
dore, Baikul. Five totality negatives; extensive corona; persist- 
ent rifts; slight external changes.” Another from Mr. Janssen, 
to the French Academy of Sciences, dated Octacamund: “ Spectre 
de la couronne attestant matiére loin qu’ atmosphére du Soleil.”— 
Nature, Dec, 21. 


IV. MISCELLANEOUS SCIENTIFIC INTELLIGENCE. 


1. Chicago Academy of Sciences.—This active Academy, we 
are glad to learn, is likely to resume work under far more favor- 
able conditions than was at first thought possible. While the loss 
of special collections cannot be repaired in all cases, and the losses 


of the results of years of labor by Dr. Stimpson in memoirs, * 


then nearly complete when destroyed, are beyond repair, yet the 
property of the society in its real estates, owing to a change in 
the business centers consequent on rebuilding the city, is much 
enhanced in value. The academy hope to receive, through dona- 
tions, an entire square whereon to rebuild, and they will have 
$60,000 or more for a building fund. The total destruction of the 
library makes all gifts of books, and even of separate copies of 
memoirs from authors, highly acceptable to the Academy. 
We know that some authors and publishers have already sent in 
offers of importance, and, no doubt, an organized effort, in response 
to the circular lately issued by the President, Col. Foster, and Dr. 
Stimpson the Curator, will be fruitful of good results. 

Let us hope that this second total destruction of the Chicago 
Academy by fire will lead them, in rebuilding for the third time, 
to the exercise of every possible means of security against a simi- 
lar disaster. 

2. The Natural Sciences in Public Schools.—We learn, with 
great satisfaction, that a science-school for the teachers in the pub- 
lic schools of Boston has been established through the enlightened 
liberality of John Cummings, Esq., whose interest and zeal in pro- 
moting public education are well known. Professor A. Hyatt, 
and W. i. Niles, and many of the officers of the Boston Society of 
Natural History and Institute of Technology have codperated in 
making the plan successful. The system of object-teaching is 
chiefly relied upon. The intention is to impart knowledge of such 
kinds, and in such modes, that the teachers can give it in their turn 
to their pupils. Thus even the youngest pupils may receive more 
or less of the sciences in the most suitable and practical manner. 
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It is certain that the attention of very young children can be 
directed to the study of Natural History, and habits of careful 
observation of natural objects and phenomena be thus established 
much more readily than later in life; and there can be no doubt 
but that such studies will ultimately become an essential part even 
of primary education. The first course of lessons, on Physical 
Geography by Mr. W. H. Niles, was attended by upward of five 
hundred teachers, and was very successful. 


V. MISCELLANEOUS BIBLIOGRAPHY. 


1. A Treatise on the Origin, Nature, and Varieties of Wine: 
being a complete manual of Viticulture and Gnology; by J. L. 
W. Txupicuum, M.D., and Aveust Depri, Ph.D., Lecturer on 
Chemistry at Westminster Hospital. Large 8vo, pp. xxiv, 760. 
London and New York, 1872. (Maemillan & Co.) $9.00.—This 
book appears to us fully to justify its comprehensive title. The 
first four chapters, comprising 123 pages, are devoted to the vine 
and its culture, including vintage and vinification. The next five 
chapters—181 pages—treat of the chemical constituents of wine 
and the methods of estimating their amounts; and the succeeding 
eighteen chapters describe minutely the various wine-producing 
districts, the character of the cultivation in each and the pecu- 
liarities of the products. In the preface, the authors say that 
their statements are based, as far as possible, upon their own per- 
sonal observation; and that for the purpose of supplementing 
these observations, they have consulted nearly two hundred out of 
the six hundred works which compose the world’s cnological lite- 
rature. The wide range which they have given to the discussion, 
they say, is for the purpose of making the book available to seve- 
ral classes of readers; to planters and wine-growers, to merchants, 
to consumers, to men of science, etc. Among the objects which 
they have had in view, is “ the accomplishment of one of the most 
beneficial intentions of the Legislature; namely, to make accessi- 
ble to the people at large, the wines of all countries which can be 
used as beverages, and which by the voice of science and the prac- 
tice of entire nations are declared preferable by far to distilled 
spirit or to wines fortified by such.” To favor the production in 
commerce, of pure wines, they condemn the practice of plastering 
either the must or the wine; and they also urge consumers to 
remember that the grape gives the individuality to the wine, and 
hence that “the most renowned wines are all made from distinct 
varieties.” Consequently, the greater the number of varieties of 
grapes used to produce a wine, the less character the wine pos- 
sesses, and therefore the more readily it may be artificially imita- 
ted. “The thoroughly fermented, unsugared, and unbrandied 
wines,” say our authors, “cannot be imitated by the most expert 
wine-cooks.” ‘Wines should be described in such a manner,” 
they maintain, “that the grapes from which they are made con- 
stitute the first term of the description.” The word “Sherry” 
cannot be distinctive, since when made from the Palomino grape 
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it differs greatly from that made from the Mantuo castellano, even 
when both are grown in the Xeres district. The same is true of 
the words “Claret” and “Hock,” which lack significance and 
should be amended so as to designate the variety of the grape 
from which they have been prepared. At the close of the ninth 
chapter, very complete analyses of 133 leading wines are given in 
considerable detail. 

This book must become at once the authority on wine and wine- 
making, and cannot fail to add to the already excellent reputation 
of its authors. The wood-cuts are superior, the letter-press is ele- 
gant, and the binding is superb. Mechanically the book is all 
that could be desired. 

2. Journal of the Anthropological Institute of New York. 
Vol. I, No. 1. New York, 1871, 1872. (Westermann & Co.). 
The Anthropological Institute of New York is the American 
Ethnological Society reorganized—a change which was effected 
during the past year. Hon. E. George Squier is the President of 
the Institute, and J. C. Nott, M. D., and George Gibbs, Esq., 
Vice-Presidents. This first number of its publications contains 
several valuable original papers, besides a translation of the ad- 
dress of Dr. M. Paul Broca, before the Anthropological Society of 
Paris, on the progress of Anthropology. These papers are entitled 
—von Martius on some points of South American ethnology, by C. 
Rau; Antiquities from the Guano or Huanu Islands of Peru, with 
illustrations, representing silver fishes, wooden idols, etc., by E. 
G. Squier; Sculptured rocks, Belmont Co., Ohio, with figures of 
slabs with human and other footprints, by J. W. Ward; Canoe in 
Savannah river Swamp, by C. C. Jones, jr. Trepanning among the 
Incas, with a figure of the trepanned skull, by J. C. Nott; the 
Arch in America, by E. G. Squier; Indians of Oregon, etc., by 
George Gibbs ; besides notes from other sources. 

8. Organic Philosophy. Vol. Ill. Outlines of Biology, Body, 
Soul, Mind, Spirit; by Hue Donerty, M.D., 556 pp. 8vo. 
London, 1871. (Triibner & Co.)—The previous volumes of Dr. 
Doherty’s work, already noticed in this Journal, treated, the first, 
of Epicosmology, the second, of Ontology. This third volume 
takes up systematic Biology. A fourth is to follow, on Systematic 
Sociology, and a fifth on Dialegmatics or Biological Methods, in 
parallel with Mathematics as a Science of Method. Biology is 
discussed from a physical, a physiological, a psychological, an 
intellectual and a spiritual point of view. 

4, Map of the Geyser Region of the Yellowstone and Firehole 
Rivers, Wyoming Territory ; Map of the Lower Geyser Basin, 
Firehole River ; Map of the Yellowstone Lake.—These handsome 
maps are issued by the Department of the Interior, as part of the 
Report on the U. 8. Geological Survey of the Territories, under Dr. 
F. V. Hayden. They present the features of one of the most re- 


markable regions on the continent. The positions of all the numer- 
ous geysers are laid down, and also the temperature of the waters. 
A reduced copy of one of the maps of the geysers is issued in 
illustration of a paper by Dr. Hayden, and another will appear in 
the following number. 
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